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“Eu quero dizer agora o 
oposto do que eu disse antes. Eu prefiro 
ser essa metamorfose ambulante, do 
que ter aquela velha opinião formada 
sobre tudo” 
 





Se não aqui, onde? 
Se não assim, como? 
Se não você, quem? 







O crescente número de pessoas desaparecidas, sobretudo crianças, tem demandado o 
aprimoramento dos estudos de progressão da idade em imagens com fins de previsão da 
aparência atual para seu consequente reconhecimento facial. Para reproduzir a face de 
indivíduos jovens em uma idade posterior é determinante entender não apenas como acontece 
o crescimento facial, mas também o processo alométrico que o acompanha. O presente estudo 
objetivou investigar o comportamento de medidas faciais em fotografias frontais de indivíduos 
de diferentes faixas etárias e estabelecer um padrão de crescimento facial ao longo do tempo. 
A amostra foi constituída por fotografias digitais padronizadas de 1273 brasileiros com idade 
entre 2 e 24 anos e distribuídas em doze grupos etários (2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22 e 
24 anos) cada um contendo um mínimo de 50, por sexo. O software SAFF-2D® (Sistema de 
Análise Facial Forense, Polícia Federal do Brasil, Brasil) foi usado para posicionar 28 pontos 
em cada fotografia. Duzentas e oito distâncias foram originadas e mensuradas a partir dos 
pontos de referência. Para o cálculo das alterações morfológicas faciais as médias de cada 
distância, por faixa etária, foram relacionadas sob a forma de razões (razões 
fotoantropométricas – RFAs), que tiveram como denominador uma referência fixa (o diâmetro 
da íris), o que possibilitou a observação das variações. Modelos lineares, quadráticos e log-
lineares foram testados para verificar a melhor abordagem para descrever o crescimento facial 
de acordo com a idade em homens e mulheres. O modelo quadrático alcançou os melhores 
resultados no sexo feminino (R2 <72,3%, média: 52,14% ± 0,15) e masculino (R2 <80,8%, 
média: 60,87% ± 0,15). A maioria das RFAs (> 98,04%) foi estatisticamente associado com a 
idade em mulheres e homens (p <0,05). As alterações faciais verticais foram as mais evidentes, 
especialmente a altura da face humana (0,363 no sexo feminino e 0,337 no masculino: glabela 
- gnátio). Destarte, a extração de dados e o tratamento realizado com a análise 
fotoantropométrica e o modelo estatístico quadrático, respectivamente, foram capazes de 
descrever a dinâmica do crescimento facial por meio da alometria facial. Dessa forma, é 
importante que estudos em anatomia facial, sobretudo longitudinais, considerem o crescimento 
vertical como uma característica dinâmica em crianças e subadultos. 
 







The rising number of missing people, mainly children, has demanded the improvement of 
studies about age progressing in images with the purpose of prediction of the actual look for 
the consequence of the face recognition. To reproduce young individual’s face in a posterior 
age is necessary to understand not only how the facial growth happens, but the allometric 
process that approaches. This study aimed to investigate the behavior of facial measurements 
in frontal photographs of individuals in different age groups and establish a pattern of facial 
growth over the time. The sample consisted of digital photographs standardly taken from 1273 
Brazilians aged between 2 and 24 years and distributed equally by sex into twelve age groups 
(2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22 and 24 years) each one having at least 50 by sex. SAFF-
2D® (Forensic Facial Analysis System, Brazilian Federal Police, Brazil) software package was 
used for positioning 28 landmarks on each photograph. Two-hundred and eight measurements 
were calculated between the landmarks. For the account of the morphological alterations the 
average of each distance, by age, were related in the form of indices (photoanthropometric 
indicators - PAI) that had as the denominator a fixed reference (the iris diameter), what made 
the observation of the variations possible. Linear, quadratic and log-linear models were tested 
to screen the best approach to describe the facial growth with aging in females and males. The 
quadratic model reached the best outcomes in females (R2 <73.2%, mean: 52.14% ± 0.15) and 
males (R2 <80.8%, mean: 60.87% ± 0.15). Most of the PAI (>98.04%) were statistically 
associated with age in females and males (p<0.05). Vertical facial alterations were the most 
evident, especially the height of the human face (0.363 in females and 0.337 in males: glabella 
- gnathion). Data extraction and treatment performed with the photoanthropometric analysis 
and the quadratic statistical model, respectively, were able to describe the dynamics of facial 
growth by tackling facial allometry. Therefore, it’s important that the study of facial anatomy, 
mainly longitudinal, consider the vertical growth as a dynamic characteristic in children and 
subadults. 
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 Diversas são as causas, voluntárias ou não, pelas quais uma pessoa ‘desaparece’. 
Abandono do lar, ‘se perder’, sequestros, maus tratos, exploração sexual (tráfico), adoção ilegal 
e doenças mentais são exemplos e, dentre esses, um grande número de casos envolve menores 
de 18 anos. A procura por pessoas desaparecidas é processo árduo, sobretudo quando a busca 
envolve crianças e jovens (Erickson et al., 2017) e, embora seja difícil a obtenção de dados 
concretos, estima-se que cerca de 10 a 20% dos desaparecidos não são localizados por um longo 
período de tempo ou jamais são encontrados (Lampinen et al., 2012a). Um dos métodos 
utilizados para solucionar casos de desaparecimento consiste em divulgar imagens das pessoas 
desaparecidas, no intuito de que possam ser reconhecidas e, nesse sentido, o principal desafio 
na procura por crianças e jovens desaparecidos por longos períodos é reproduzir a face do 
indivíduo em uma idade posterior (Erickson et al., 2017) 
As técnicas para simulação de progressão da idade podem variar, mas baseiam-se em 
referências fotográficas de familiares e no conhecimento do crescimento e desenvolvimento 
craniofacial (Taylor, 2000; Wilkinson e Rynn, 2012; Morewitz e Colls, 2016), se utilizando de 
padrões de crescimento antropométrico típicos, observados nas crianças e jovens, à medida que 
envelhecem (Lampinen et al., 2012a). Esses modelos de crescimento são aplicados a imagens 
conhecidas da pessoa desaparecida, por meio de um processamento digital de imagens ou 
desenhos artísticos, a fim de se estimar como seria a sua aparência atual (Taylor, 2000).  
Entender e quantificar o crescimento craniofacial é objeto de estudo de diversas áreas, 
como a genética, a medicina, a odontologia, com abordagens próprias (Enlow, 1990; Zebrick 
et al., 2014). No entanto, utilizar padrões de crescimento desenvolvidos com abordagens 
distintas e/ou proveniente de outras populações para áreas que requerem um alto nível de 
precisão e rigor técnico-científico, como as forenses, pode ser imprudente. Estudos psicológicos 
sobre os efeitos da utilização da progressão da idade em imagens têm mostrado que a 
efetividade dessa técnica é insatisfatória, não aumentando e, por vezes, prejudicando as 
possibilidades de reconhecimento do indivíduo procurado (Lampinen et al., 2012b; Lampinen 
et al., 2012c; Charman e Carol, 2012). Uma das causas levantadas, excluindo-se as de cunho 
psicológico, é de que esse insucesso pode ser originado pela baixa qualidade das técnicas 
utilizadas para caracterizar a progressão da idade, e que estas devem ser testadas antes quanto 




Um dos principais fatores que dificultam o estabelecimento de metodologias para 
progressão de idade em imagens consiste no fato de que o crescimento das estruturas corporais 
humanas não compreende apenas um processo de aumento de tamanho. O indivíduo cresce em 
tamanho, porém, cada uma de suas estruturas apresenta um padrão de crescimento específico, 
algumas em maior, outras em menor proporção. A essa desproporcionalidade de crescimento 
dá-se o nome alometria, ou seja, às mudanças de dimensão relativa das partes corporais em 
relação às mudanças no tamanho total. A alometria descreve como os atributos se escalonam 
entre si (Huxley e Teissier, 1936; Enlow, 1990; Gayon, 2000; Machado et al.,2017). 
Com isso, as características faciais mudam drasticamente desde a infância até a fase 
adulta (Enlow, 1990; Taylor, 2000; Wilkinson e Rynn, 2012) e esse progresso é contínuo e 
dinâmico, variando em função da faixa etária (Ricanek e Boone, 2005; Scandrett et al., 2006; 
Righi et al., 2012; Erickson et al., 2017). O crescimento craniofacial é um processo complexo, 
com inúmeras variáveis se desenvolvendo em distintas direções, proporções, tempos e ritmos 
diferentes, o que afeta significativamente a morfologia facial e consequentemente a aparência 
final (Turk e Pentland, 1991; Valentine, 2001; Ricanek e Boone, 2005; Koudelová et al., 2015; 
Erickson et al., 2017; Machado et al., 2017). Essas mudanças dificultam a solução dos casos de 
pessoas desaparecidas por um longo período, o que requer abordagens mais aprimoradas para 
que o reconhecimento nas imagens divulgadas possa ser viável (Lampinen et al., 2012a; 
Morewitz e Colls, 2016).  
Diante desse crescimento alométrico, correlacionar as mudanças faciais com uma 
idade presumível, por meio de imagens 2D, requer uma metodologia capaz de registrar e 
caracterizar o desenvolvimento facial humano desde a infância até a idade adulta, 
principalmente na ausência de imagens tomadas com escalas. Nesse contexto, a 
fotoantropometria se apresenta como um método promissor e de abordagem popular, entre as 
técnicas 2D, para estudos epidemiológicos e forenses, consistindo na marcação de pontos 
anatômicos de referência em fotografias para permitir a medição de distâncias, ângulos e 
proporções (Isçan e Helmer, 1993; Kleinberg et al., 2007; Davis et al., 2010; Moreton e Morley, 
2011).  
Apesar da importância do tema, ainda é incipiente o desenvolvimento de metodologias 
e estudos populacionais fotoantropométricos que permitam caracterizar e quantificar a 
progressão da idade para subsidiar peritos na execução técnica de exames, uma demanda cada 
vez mais frequente na casuística pericial, sobretudo para fins de identificação facial, estimativa 
de idade e previsão da aparência facial (Cattaneo et al., 2009; Cattaneo et al., 2012; Temporini, 
2012; Ratnayake et al., 2014; Borges et al., 2018). Nesses casos, para o exame antropométrico 
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em fotografias padronizadas, sem escala, a utilização de índices antropométricos da face é uma 
alternativa plausível, sobretudo pela possibilidade de comparação entre distintas imagens 
(Machado et al., 2017). Entretanto, ao mesmo tempo em que permitem comparar estruturas em 
imagens com diferentes dimensões, os índices limitam a detecção de diferenças nas proporções 
de crescimento, uma vez que as duas referências utilizadas na sua elaboração, nesse caso, 
estarão variando de maneira desigual e em diferentes épocas, simultaneamente (Machado et al., 
2017).  
Diante disso, conforme evidenciou Machado et al. (2017), para a análise do 
crescimento facial, seria necessária a existência de uma referência anatômica fixa, que não se 
modificasse em função do tempo. Os referidos autores testaram diversas medidas na face que 
se relacionavam entre si na construção de índices, no intuito de avaliar o crescimento em 
diferentes idades e constataram que a verificação do crescimento é potencializada quando o 
índice antropométrico possui em sua equação uma referência fixa estável, ou seja, que para 
quantificar o crescimento real de determinada estrutura em função de outra é necessário que 
uma delas seja constante. Concluíram que o diâmetro da íris, pela sua estabilidade precoce 
(George, 2007; Driessen et al., 2011; Augusteyn et al., 2012; Borges et al., 2018), é a melhor 
referência a ser utilizada como métrica para detecção do crescimento da face, o que tornou 
possível verificar as taxas de crescimento das demais estruturas em diferentes intervalos etários 
(Machado et al., 2017). 
Uma vez que o estudo alométrico do crescimento facial pode ser feito através de uma 
descrição quantitativa do complexo craniofacial, por meio da obtenção de medições efetuadas 
entre pontos de anatômicos de referência nas faces humanas, é possível selecionar dimensões 
estruturais da face que apresentam altas ou baixas taxas de crescimento em relação ao diâmetro 
da íris, verificando seu comportamento com o passar do tempo. Destarte, o objetivo do presente 
estudo foi avaliar comportamento de medidas faciais em imagens frontais de indivíduos 
brasileiros por meio da análise fotoantropométrica, visando estabelecer um padrão morfológico 
de crescimento pelo qual se possa quantificar diferentes regiões da face humana em função da 
idade e, assim, constituir uma metodologia que possa ser utilizada como ferramenta forense que 
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Objective: To investigate the dynamics of facial measurements in frontal photographs of 
individuals in different age groups and establish a pattern of facial growth over the time. 
Design: The data sample consisted of digital photographs standardly taken from 1273 
Brazilians aged between 2 and 24 years and equally distributed by sex into 12 specific age 
groups (2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22 and 24 years). SAFF-2D® (Forensic Facial Analysis 
System, Brazilian Federal Police, Brazil) software package was used for positioning 28 
landmarks on each photograph. Two-hundred and eight measurements were established 
between the landmarks. Photoanthropometric Indicators (PAI) of facial morphological 
alterations were obtained from the relations of facial measurements with a fixed reference (the 
diameter of the iris). Non-transformed linear, quadratic and log-linear models were tested to 
screen the best approach to describe the facial growth with aging in females and males. Results: 
The quadratic model reached the best outcomes in females (R2 <73.2%, mean: 52.14% ± 0.15) 
and males (R2 <80.8%, mean: 60.87% ± 0.15). Most of the PAI (>99.04%) were statistically 
associated with age in females and males (p<0.05). Vertical facial alterations were the most 
evident over the time, especially the height of the human face (p<0.05). Conclusion: Data 
extraction and treatment performed with the photoanthropometric analysis and the quadratic 
statistical model, respectively, were able to describe the dynamics of facial growth by tackling 
facial allometry. Studies in facial anatomy should consider the vertical growth as a dynamic 
feature in children and subadults over the time. 
 





Studies in facial growth and anatomy are fundamental to support optimal performances 
in the dental practice [Rafai et al., 2016] and in the forensic sciences [Erickson, Lampinen, 
Frowd & Mahoney, 2017]. In the first, knowledge of the facial morphological structures is 
necessary to guide maxillofacial surgeries (e.g. orthognatic surgery, cleft lip and palate 
reconstructions, and traumatology) and orthodontic treatment (e.g. prediction of development) 
[Bishara, 2000]. In the second, simulations of facial age progression may be performed to 
support criminal investigations on kidnapping, illegal adoption and sexual abuse [Erickson et 
al., 2017; Lampinen, Arnal, Adams, Courtney & Hicks, 2012]. 
Facial morphology considerably changes from child to adulthood [Enlow, 1990; Taylor, 
2000; Wilkinson & Rynn, 2012] in a dynamic and continuous process guided by timing [Enlow, 
1990; Ricanek & Boone, 2005; Scandrett, Solomon & Gibson, 2006; Righi, Peissig & Tarr, 
2012; Erickson et al., 2017]. In this process, the human face does not change uniformly [Turk 
& Pentland, 1991; Ricanek & Boone, 2005; Valentine, 2001; Koudelová, Dupej, Brůžek, 
Sedlak & Velemínská, 2015; Erickson et al., 2017]. In practice, the complex allometric 
development of the face requires scientific strategies to study and understand the morphological 
changes with aging [Morewitz & Colls, 2016].  
Several methods are available to simulate facial aging. Many of them are founded on 
photographic references and on expert’s knowledge of craniofacial development [Taylor, 2000; 
Wilkinson & Rynn, 2012; Morewitz & Colls, 2016]. The last is based on typical anthropometric 
models from the development of children and adolescents throughout age [Lampinen et al., 
2012]. These models may be applied in practice to update the known contemporary photograph 
of a person and to predict the inherent facial alterations in the future [Taylor, 2000]. For more 
accurate performances in practice, the available methods proposed in the literature must be 
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scientifically validated and new methods must be designed [Lampinen, Miller & Dehon, 2012; 
Charman & Carol, 2012; Flores et al., 2018]. 
In this scenario, photoanthropometry emerges as a promising method to the study of 
facial anatomy. This method consists in the bidimensional analysis of measurements, angles 
and proportions of human anthropological features from photographs guided by anatomically 
positioned landmarks [Isçan & Helmer, 1993; Moreton & Morley, 2001; Kleinberg, Pharm, 
Vanesiz & Burton, 2007; Davis, Valentine & Davis, 2010]. As most of the facial photographs 
are usually taken without scales, the photoanthropometric analysis may be performed by 
associating the ratio of two measurements and their unification in a single index [Machado et 
al., 2017; Flores & Machado, 2017; Borges et al., 2018]. Despite the potential usefulness of 
photoanthropometry in anatomy highlighted by previous studies [Cattaneo et al., 2009; 
Cattaneo et al., 2012; Temporini, 2012; Ratnayake et al., 2014], the scientific literature is scarce 
of population-based investigations and protocols to quantify facial age progression. 
This study aimed to assess facial development in Brazilian individuals through 
photoanthropometric analysis and to establish a morphological growth pattern as reference for 
estimating the development of the different anatomic structures of the human face in function 
of age. 
 
Material and methods 
Study design and ethical aspects 
An observational cross-sectional study was designed according to the checklist 
described in “Strengthening the Reporting of Observational Studies in Epidemiology” 
(STROBE) guidelines [Von Elm et al., 2008]. The study was conducted after the approval of 





Settings and participants 
 The data sample consisted of 1273 digital photographs from Caucasian Brazilians aged 
between 2 and 24 years. The images were collected randomly and retrospectively from a 
national police database as an expanded sample of a previous study [Machado et al., 2017]. 
Image acquisition was performed in frontal view following the protocol of the International 
Civil Aviation Organization (ICAO), which establishes a face-camera distance of 1.5 meters 
and the use of standard camera, lenses and flash [Bicalho, Alves, Porto, Machado & Vidal, 
2018]. The obtained images were stored in .png format, 24-bit per pixel and 640x480 pixels 
spatial resolution. The photographs were homogeneously distributed by sex into 12 age groups 
(2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22 and 24, ± 1 month). Each of the age groups was composed 
by at least 50 photographs of males and 50 of females.  
 The inclusion criteria consisted of Brazilians within the age range of 2-24 years, with 
neutral facial expression, closed lips and face positioned directly towards the camera. The 
exclusion criteria consisted of individuals with evident head rotation in the sagittal, axial or 
coronal planes; as well individuals with evident facial deformities, asymmetries, facial hair, 
jewelry, make up or those with incomplete photographic registration of the face. 
 
Data measurements and quantitative variables 
The anthropometric analysis was performed by placing 28 pre-established anatomic 
landmarks on the human face (Table 1, Fig. 1). The landmarks were placed by 10 examiners 
previously trained and experienced in the field. Landmarking placing was feasible with SAFF-
2D® (Forensic Facial Analysis System, Brazilian Federal Police, Brazil) software package, 
which digitally registered the landmarks as Cartesian coordinates in x- and y-axes, horizontal 
and vertical axes, respectively. Two-hundred and eight measurements expressed in pixels were 
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obtained between each landmark. In case of bilateral measurements, the mean value between 

















Fig. 1 – Landmarks adopted in this study  
Legend: 1. Glabella (g); 2. Nasion (n); 3. Subnasale (sn); 4. Labiale superius (ls); 5. Stomion 
(sto); 6. Labiale inferius (li); 7. Gnathion (gn); 8. Midnasal Ec (mid); 9. Entocanthion (en); 10. 
Exocanthion (ec); 11. Iridion laterale (il); 12. Iridion mediale (im); 13. Pupil (pu); 14. Zygion 
(zy); 15. Alare (al); 16. Gonion (go); 17. Cheilion (ch); 18. Crista philtri (cph). Morphological 







Table 1 - Description of the cephalometric landmarks used in this study 
Landmark Description 
1. Nasion (n) The interception of the midsagittal plane and the line crossing 
the superior palpebral creases, above the upper eyelids. 
2. Subnasale (sn) The lowest point of the nose on the midsagittal plane. 
3. Gnathion (gn) The lowest point of the chin, on the midsagittal plane. 
4. Endocanthion (en) The medial limit of the eye. 
5. Ectocanthion (ec) The lateral limit of the eye. 
6. Iridion laterale (il) The most lateral point of the rim of the iris. 
7. Iridion mediale (im) The most medial point of the rim of the iris. 
8. Pupil (pu)a The central point of the iris, mathematically calculated, between 
the Iridion laterale and the Iridion mediale of each eye.  
9. Zygion (zy) The widest point in the region of the zygomatic bone seen in the 
frontal view.  
10. Chelion (ch) The lateral limit of the mouth. 
11. Alare (al) The most lateral point on the “wing” of the nose. 
12. Glabella (g) Most anterior midline point on the forehead, in the region of the 
superciliary ridges; 
13. Labiale superius (ls) Midpoint of the vermilion border of the upper lip 
14. Stomion (sto) Midline point of the labial fissure when the lips are closed 
naturally, with teeth shut in the natural position. 
15. Labiale inferius (li) Midpoint of the vermilion border of the lower lip. 
16. Midnasal (mid) Median point at the between the Exocanthion points. 
17. Gonion (go) Most lateral point on the mandibular angle. 
18. Crista philtri (cph) Point on each elevated margin of the philtrum just before 
projection to the vermilion line 









Fig. 2 – Facial measurements calculated from frontal photographs using single (A) and bilateral 
landmarks (B) 
Legend: Measurements calculated from the subnasale (sn) and gonion (go) landmarks  
 
 
For the analysis of facial growth, specific Photoanthropometric Indicators (PAI) were 
calculated from the relation of each facial measurement and the diameter of the iris [Machado 
et al., 2017] (Appendix 1). This procedure enabled the analysis of facial growth in function of 
age using the diameter of the iris as the most stable calibration reference in the human face 
[Machado et al., 2017]. 
 
Assessment of examiner bias 
Intra- and inter-examiner bias was assessed by randomly selecting 10 photographs and 
providing them for landmark placement. This subsample was analyzed three times by each of 
the examiners within an interval of 15 days between the analyses. The reproducibility between 




PAI descriptive statistics was registered for each age group and sex (Appendix 2). 
Mann-Whitney test was used to compare the mean PAIs between males and females. Linear, 
quadratic and log-linear statistical models were designed to investigate the progressive 
alterations of the PAIs with age. R2 and Akaike Information Criterion were considered for 
choosing a single model that better described the facial development [Yang, 2005]. 
Additionally, the PAIs were investigated separately based on their contribution to the quadratic 
statistical model. Next, they were ranked based on their metric variability in function of sex. 
Statistical analyses were performed with R (The R Foundation, Vienna, Austria) software 
package with significance level set at 5% and confidence interval of 95%. 
Additionally, diagrams of the face were designed using the PAIs in order to represent 
the facial growth in relation to the regression curves obtained from the best statistical model. 
Ten measurements that better illustrate the human face and its variation in function of time were 
chosen, six of them are related to horizontal distances (facial width) and four to vertical 
distances (facial height) (Fig. 3). The Midnasal (mid) landmark was used in replacement of 
Glabella (g) and Nasion (n) as a fixed point in y axis (anchor point) because it was easier to 
locate in frontal images of the face. In order to design the diagrams of the face, standard 
photographs of females and males at the age of 2 years were used as baseline. From the baseline, 
cumulative percentages of growth within intervals of two years were multiplied generating 








Fig. 3 – Measurements taken from the human face to enable the simulation of age progression 
with cumulative growth 




Intraclass Correlation Coefficient outcomes showed excellent intra- and inter-examiner 
reproducibility (>0.90, p<0.001). 
The quadratic model figured as the best fit for describing the variations of the PAIs 
according to age, and sex. In females, the quadratic model reached R2 values that ranged from 
0.2% to 72.3% (mean: 52.14% ± 0.15), while the Akaike Information Criterion ranged from -
39227.9 to 1399.84 (mean: -0.76 ± 2819.93). In males, the R2 values with the same model 
ranged from 0.1% to 80.8% (mean: 60.87% ± 0.15), while the AIC values ranged from -38772.6 




Table 2 – Quality indicators of the three statistic models designed to describe facial growth in 
function of age distributed according to sex 
Quality indicators 
Females Males 
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 
R2 min. (%) 0.1 0.2 0.1 0 0.1 0 
R2 max. (%) 60.6 73.2 58.5 78 80.8 76.2 
Mean R2 (%) 41.49 52.14 40.27 58.53 60.87 57.48 
Standard deviation 12.99 0.15 0.12 0.15 0.15 0.15 
Median R2 (%) 44 55 42 62 64 61 
AIC min. -39226.7 -39227.9 -3939.7 -38771.8 -38772.6 -41785 
AIC max. 1443.73 1399.84 1449.42 1452.57 1450.17 1455.76 
Mean AIC 140.80 -0.76 549.31 181.19 139.84 186.14 
Standard deviation 2837.35 2819.93 3022.01 2784.71 2779.56 2990.65 
Median AIC 555.66 373.94 576.96 562.56 513.32 576.5 
R2: Coefficient of determination; AIC: Akaike Information Criterion; Model 1: linear; Model 2: 
quadratic; Model 3: log-linear. R2 and AIC values express the quality of each model for males 
and females. The first is directly proportional – the higher the value the better the model, while 
the second is the opposite – the lower the value the better the model. 
 
 
PAI values were defined according to the individuals' real age and the β values for the 
intercept factor and age, using the formula: PAI = β Intercept + (real age × β age) + (real age2 
× β age2). As an example, for a 10-year-old female, the value of PAI115, as shown in table 3, 




Table 3 – Behavior of the photoanthropometric indicator (PAI) that showed the highest 
alteration in function of age in females and males 
PAI Factor 
Females Males 
β SE CI (95%) p β SE CI95% p 
 115 
Intercept 7.055 0.081 [6.896; 7.215] 0.000 6.947 0.091 [6.770; 7.125] 0.000 
Age 0.363 0.014 [0.335; 0.391] 0.000 0.337 0.016 [0.305; 0.368] 0.000 
Age² -0.009 0.001 [-0.01; -0.008] 0.000 -0.006 0.001 [-0.007; -0.005] 0.000 
PAI: photoanthropometric indicators (the complete list with the description of each indicator is 
found in Appendix 1); PAI 115: height of the face (showed more alterations with age); β: value 
of the intercept, age and age2 in the quadratic equation from the statistical model (illustrative 
explanation is found in Figure 2); SE: standard error; CI: confidence interval range (95%); p: 




In females and males, all the PAI showed statistically significant behavior with aging 
(p<0.05), except for the distances between the lateral (PAI 160) and medial (PAI 171) surface 
of the iris to the pupil in both sexes, and the distance from nasion to midnasal (PAI190) for 
males (p>0.05) (Appendix 3). In general, the height of the human face (PAI 115) figured as the 
PAI with highest alteration with age in the overall sample (p<0.05) (Table 3, Fig. 4). 
 
Fig. 4 – Representation of the photoanthropometric indicator (PAI) with the highest alteration 
over the time in females and males 
Legend: Height of the face (PAI 115) was the most altered PAI in function of age for females 
(red) and males (blue). This PAI is described as the relation between the distance of the 
landmarks glabella (g) and gnation (gn) in relation to the diameter of the iris. Remarks a, b and 
c represent the β values (Table 3) that indicate the beginning of the morphological alteration in 
the curve (also known as the intercept or constant), the actual morphological alteration range in 
the curve (expressed as the “age” in the quadratic equation) and the reduction of the 





In females, the five morphological measurements that had the most significant 
alterations were the height of the face (PAI 115: 0.363), followed by the distance from the chin 
to the medial surface of the iris (PAI 129: 0.334), the distance from the chin to the pupil (PAI 
134: 0.332), the distance from the chin to the lateral surface of the iris (PAI 128: 0.330), and 
the distance from the chin to the ectocanthion (PAI 79: 0.329). In males, PAIs 115 (0.337), 129 
(0.315) and 134 (0.311) repeated in the top, followed by the distance from the chin to the 
endocanthion (PAI 98: 0.307) and the distance from the chin to the lateral surface of the iris 
(PAI 128: 0.306) (Table 4). 
Table 5 is provided as a tool for practical simulation of facial growth. Specifically, this 
table shows the cumulative and gradual growth of the ten most significant morphological 
measurements in females and males from 2 to 24 years of age. In females, the highest 
cumulative growth was observed in the height of the lips (PAI 177), which grew 77% from 2 
to 24 years; while in males the distance from the midnasal to the gnathion landmarks (PAI 132) 














Table 4 – Top 5 photoanthropometric indicators (PAI) with the 
highest alterations with aging in females and males 
Sex PAI Factor  β SE CI95% p 
F 
115 
Intercept 7.055 0.081 [6.896; 7.215] 0.000 
Age 0.363 0.014 [0.335; 0.391] 0.000 
Age² -0.009 0.001 [-0.01; -0.008] 0.000 
129 
Intercept 6.302 0.077 [6.152; 6.453] 0.000 
Age 0.334 0.013 [0.308; 0.36] 0.000 
Age² -0.009 0.001 [-0.01; -0.008] 0.000 
134 
Intercept 6.441 0.076 [6.291; 6.59] 0.000 
Age 0.332 0.013 [0.306; 0.359] 0.000 
Age² -0.008 0.000 [-0.009; -0.007] 0.000 
128 
Intercept 6.612 0.076 [6.463; 6.76] 0.000 
Age 0.330 0.013 [0.304; 0.356] 0.000 
Age² -0.008 0.000 [-0.009; -0.007] 0.000 
79 
Intercept 6.709 0.075 [6.563; 6.855] 0.000 
Age 0.329 0.013 [0.303; 0.355] 0.000 
Age² -0.008 0.000 [-0.009; -0.007] 0.000 
M 
115 
Intercept 6.947 0.091 [6.77; 7.125] 0.000 
Age 0.337 0.016 [0.305; 0.368] 0.000 
Age² -0.006 0.001 [-0.007; -0.005] 0.000 
129 
Intercept 6.204 0.085 [6.037; 6.372] 0.000 
Age 0.315 0.015 [0.285; 0.345] 0.000 
Age² -0.006 0.001 [-0.007; -0.004] 0.000 
134 
Intercept 6.352 0.085 [6.186; 6.517] 0.000 
Age 0.311 0.015 [0.281; 0.341] 0.000 
Age² -0.005 0.001 [-0.007; -0.004] 0.000 
98 
Intercept 5.880 0.084 [5.715; 6.045] 0.000 
Age 0.307 0.015 [0.278; 0.337] 0.000 
Age² -0.005 0.001 [-0.007; -0.004] 0.000 
128 
Intercept 6.534 0.084 [6.37; 6.698] 0.000 
Age 0.306 0.015 [0.277; 0.335] 0.000 
Age² -0.005 0.001 [-0.006; -0.004] 0.000 
F: females; M: males; PAI: photoanthropometric indicators (the 
complete list with the description of each indicator is found in 
Appendix 1); PAI 115: height of the face; PAI 129: distance from 
the chin to the medial surface of the iris; PAI 134: distance from the 
chin to the pupil; PAI 128: distance from the chin to the lateral 
surface of the iris; PAI 79: distance from the chin to the 
ectocanthion; PAI 98: distance from the chin to the endocanthion; β: 
value of the intercept, age and age2 in the quadratic equation from 
the statistical model (illustrative explanation is found in Figure 2); 
SE: standard error; CI: confidence interval range (95%); p: p-value 






Table 5 – Top 10 morphological structures with the highest cumulative and gradual growth rates from 2- to 24-year-old females and females 
Sex PAI 2 4 6 8 10 12 14 16 18 20 22 24 
F 
0 0 5(+5) 9(+4) 12(+3) 15(+3) 17(+2) 19(+2) 20(+1) 20* 20 20 20 
27 0 9(+9) 17(+8) 23(+6) 29(+6) 33(+4) 36(+3) 39(+3) 40(+1) 40* 40 40 
76 0 5(+5) 9(+4) 12(+3) 14(+2) 16(+2) 17(+1) 17* 17 17 17 17 
96 0 4(+4) 7(+3) 10(+3) 12(+2) 14(+2) 14* 14 14 14 14 14 
138 0 4(+4) 8(+4) 11(+3) 14(+3) 16(+2) 18(+2) 19(+1) 20(+1) 20* 20 20 
192 0 9(+9) 17(+8) 23(+6) 28(+5) 32(+4) 35(+3) 37(+2) 37* 37 37 37 
193 0 8(+8) 14(+6) 20(+6) 24(+4) 28(+4) 30(+2) 32(+2) 33(+1) 33* 33 33 
132 0 8(+8) 16(+8) 22(+6) 27(+5) 32(+5) 35(+3) 38(+3) 39(+1) 40(+1) 40* 40 
177 0 11(+11) 22(+11) 31(+9) 40(+9) 48(+8) 55(+7) 61(+6) 66(+5) 71(+5) 74(+3) 77(+3)* 
207 0 4(+4) 7(+3) 9(+2) 12(+3) 13(+1) 15(+2) 15* 15 15 15 15 
M 
0 0 6(+6) 12(+6) 17(+5) 23(+6) 27(+4) 32(+5) 36(+4) 40(+4) 43(+3) 46(+3) 49(+3)* 
27 0 7(+7) 13(+6) 19(+6) 25(+6) 29(+4) 34(+5) 37(+3) 40(+3) 43(+3) 45(+2) 47(+2)* 
76 0 3(+3) 6(+3) 8(+2) 10(+2) 11(+1) 12(+1) 13(+1) 14(+1) 14* 14 14 
96 0 4(+4) 8(+4) 11(+3) 14(+3) 17(+3) 20(+3) 22(+2) 23(+1) 25(+2) 26(+1) 26* 
138 0 5(+5) 9(+4) 13(+4) 17(+4) 21(+4) 25(+4) 28(+3) 31(+3) 34(+3) 37(+3) 39(+2)* 
192 0 8(+8) 16(+8) 23(+7) 29(+6) 35(+6) 40(+5) 44(+4) 48(+4) 51(+3) 54(+3) 56(+2)* 
193 0 7(+7) 13(+6) 19(+6) 24(+5) 28(+4) 32(+4) 35(+3) 38(+3) 40(+2) 42(+2) 43(+1)* 
132 0 9(+9) 16(+7) 24(+8) 30(+6) 36(+6) 42(+6) 47(+5) 51(+4) 54(+3) 57(+3) 60(+3)* 
177 0 14(+14) 26(+12) 36(+10) 44(+8) 51(+6) 55(+4) 58(+3) 58* 58 58 58 
207 0 3(+3) 5(+2) 8(+3) 11(+3) 13(+2) 16(+3) 18(+2) 20(+2) 22(+2) 24(+2) 26(+2)* 
F: females; M: males; PAI: photoanthropometric indicators; Cumulative (out of parentheses) and within-two-years gradual (in parentheses) growth 

















Fig. 5 – Diagrams of the cumulative facial growth in females and males 
Legend: The diagrams of facial growth in females and males express the cumulative growth 
observed from 2 to 18 years within time intervals of 4 years. While the facial representations 
are realistic in the childhood and adolescence, non-realistic representations with a 
disproportional growth of the lower third of the face are shown around the age of 18. This 
phenomenon is generated by limitations inherent to the quadratic modeling and raises a flag for 
caution on the application of quadratic models for studying the dynamics of human facial 





Studies about human facial growth may be performed in many fields of health and 
forensic sciences in to understand the phenotypic expression of gene polymorphisms [Martinelli 
et al., 2016], to establish treatment plans for surgeries [Hsieh, Dedhia & Tollefson, 2018] and 
to screen morphological alterations manifested in the oral cavity and the adjacent bones during 
life [Souza-Silva et al., 2018], respectively. However, the outcomes of predicting facial growth 
in practice depend on the available and applied methods. This study combined 
photoanthropometry and quadratic statistical modeling for the extraction and treatment of facial 
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morphological data, respectively. The proposed methodological approach was able to describe 
the facial morphological alterations of female and male Brazilian children, adolescents and 
subadults over the time. 
The photoanthropometric approach used in the present study was founded on the 
projection of facial ratios based on the diameter of the iris. The stability of the iris enables a 
visualization of dynamics of the PAIs and their relative growth [Machado et al., 2017]. 
Consequently, reliable ratios of the facial morphological structures were obtained. Recent 
studies in the field also addressed the diameter of the iris as a reference measurement for 
calculating ratios of the human face [Machado et al., 2017; Borges et al., 2018]. In these studies, 
the human face was mapped with a considerably lower quantity of measurements (n=10). 
Differently, the present study performed a deeper investigation of the morphology of the human 
face by analyzing the information from 208 measurements. In practice, the increase in the 
quantity of measurements may allow a more detailed simulation of facial aging and a better 
understanding of growth dynamics. 
An additional characteristic of the methods adopted in this study was the quality-control 
procedure established by comparing the performance of three different statistic models. As 
expected the quadratic models reached better outcomes – with a mean coefficient of 
determination (R2) of 52.14% (± 0.15) in females and 60.87% (± 0.15) in males (Table 2). This 
finding may be justified by the fact that quadratic models describe better the outcomes that are 
not linearly distributed, such as the human facial growth. “Allometry” is the term used to 
explain the harmonious growth of the normal human face within the different developmental 
timing of each facial structure [Mandarin-de-Lacerda & Urania-Alves, 1993]. In this context, 
considering together these facial structures in a non-adjusted linear model is not coherent 
because the non-linear distribution of the different facial measurements and ratios would be 
ignored. These aspects are corroborated by the lower R2 values observed in the linear model 
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(with no transformations) applied to females (<41.5%) and males (<58.53%) (Table 2). 
Similarly, the quadratic model also performed better than the log-linear model because of 
model-specific applications. While the quadratic model is an equation used to describe a 
phenomenon with exponential growth (e.g. human morphological structures over the time), the 
logarithmic model has application to describe the opposite. In other words, it expresses the time 
range within the morphological alteration. Also because of logarithmic inherent aspects, it may 
be used to describe quantified values within a large range from beginning to the end. 
Considering the aim of this study, the log-linear model may have reached lower quality values 
because it was not specifically designed to describe the behavior of facial growth itself. On the 
other hand, it could be better applied to describe the time interval within it. 
Once the statistical model with better performance was selected, human facial growth 
outcomes obtained from females and males. Females and males showed a prevalence of 99.04% 
and 100% of PAIs statistically associated with age (p<0.05), respectively. With the diameter of 
the iris as a reliable fixed reference in the human face, the behavior of the remaining 207 PAIs 
was assessed. The PAIs with the most evident morphological alteration over the time were those 
related to the vertical growth of the human face, especially the ratios that involved distances 
from the gnathion landmark (in the chin region) to the glabella, the eyes and the midnasal 
landmarks (Tables 4 and 5). Similarly, studies in the past described the facial growth in a fourth 
degree polynomial equation and showed that the vertical height of the human face may be 
associated with the mandibular plane (e.g. growth of the anterior height of the human face 
influences the mandibular plane) [Van der Beek, Hoeksma & Prahl-Andersen, 1991]. Despite 
the strong connection with a clinical application in Orthodontics and Plastic Surgery, the 
outcomes obtained in the past and in the present are not properly comparable because in the 
first, longitudinal analysis were performed by landmarking bone references. In the present 
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study, facial soft tissues are also taken into account, especially because they play an important 
part in simulations of age progression. 
The analyses based on sex revealed that growth in females manifests more evidently 
earlier than males (Table 4). This outcome may be interpreted from the intercept values that are 
higher in females since 2 years of age (Figure 4). The trend is observed along the 208 PAIs 
analyzed in this study (Appendix 4). After manifesting growth, females and males have similar 
growth pattern until the pubertal period (Figure 4). At this point the “age” coefficient indicates 
that females have an increasing growth in a shorter period of time compared to males. The last 
shows a progressive growth that expands during a longer period. Figure 4 shows that the height 
of the female face triggers a stronger development around the age of 11 years, while in males 
the ascending curve is more evident around 14 years. This outcome is in accordance with the 
consolidated scientific literature on pubertal growth spurt [Soliman, Sanctis, Elalaily & Bedair, 
2014]. Finally, the often negative “age2” coefficient indicates that males have a more prolonged 
and progressive growth over the time (later decrease in size). It must be noted that growth is a 
quantifiable phenomenon that may be positive (increase in size) or negative (decrease in size) 
[Moss, 1964]. This study sampled a population of individuals that were in a young age range, 
which may not express high negative values in growth as those expected in older ages because 
of the decrease in muscular tissue. For this reason, specific PAIs do not show a descending 
(negative) curve in size. 
In order to enable a better understanding of facial growth and a dedicated application in 
practice, the ten PAIs were explored in table 5. In this table, the cumulative growth rates of 
facial ratios were provided for females and males from 2 to 24 years of age. Additionally, the 
gradual growth within an interval of two years was also reported and distributed based on sex. 
Initially table 5 was provided as a potential tool to simulate facial growth by multiplying the 
ratios taken from the photograph of a person with known age by the respective growth rate (%) 
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of the desirable PAI in future age. However, it is important to highlight that because of the 
inherent limitations of statistical modeling facial growth data is treated and expressed as a 
continuous phenomenon even in the early adulthood. Figure 5 illustrates this limitation by 
showing non-realistic representations of the predicted facial growth in females and males 
around the age of 18. More specifically, an overestimated growth of the lower third of the 
human face is manifested with time. Statistically, the overestimated growth is justified by the 
influence of the model, which overvalues the vertical growth of the face as the most evident 
morphological alteration with aging and maintains the growth trend in subadults. In practice, 
these outcomes indicate that photoanthropometry combined with quadratic modeling may be 
used for understanding growth trends and patters of the human face in health sciences, but may 
not be accurately enough to support criminal investigations in the forensic sciences. 
Future studies in the field should investigate different populations in order to enable the 
extrapolation of the present outcomes worldwide. Statistical methods should include different 
data modeling, such as non-linear equations to explore the behavior of the PAIs from a different 
scope. Moreover, this study used a large sample stratified in 12 age groups to overcome the 
need for a longitudinal assessment of the development of the human face. However, 
longitudinal sampling is also encouraged as an alternative approach to validate outcomes 
obtained in the present study. 
 
Conclusion 
This study contributed to the scientific literature by addressing facial growth within a 
highly standardized sample and dedicated statistics. The main outcomes observed with these 
methods consisted of the better performance of the quadratic model to describe the 
morphological facial alterations with aging; the vertical facial growth of the face as the most 
altered photoanthropometric indicator over the time; and the distinctive growth pattern between 
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females and males. However, health and forensic science professionals must note that the 
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Appendix 1 – Description of the 208 photoanthropometric indicators (PAIs) 
PAIs Landmarks Description 
PAI_0 al_d-al_e | al_e-al_d Nose width 
PAI_1 al_d-ch_d | al_e-ch_e Wing of the nose - Labial Commissure (Same side) 
PAI_2 al_d-ch_e | al_e-ch_d 
Wing of the nose - Labial Commissure (Different 
side) 
PAI_3 al_d-cph_d | al_e-cph_e Wing of the nose - Crista philtri (Same side) 
PAI_4 al_d-cph_e | al_e-cph_d Wing of the nose - Crista philtri (Different side) 
PAI_5 al_d-ec_d | al_e-ec_e Wing of the nose - Ectocanthion (Same side) 
PAI_6 al_d-ec_e | al_e-ec_d Wing of the nose - Ectocanthion (Different side) 
PAI_7 al_d-en_d | al_e-en_e Wing of the nose  - Endocanthion (Same side)  
PAI_8 al_d-en_e | al_e-en_d Wing of the nose  - Endocanthion (Different side)  
PAI_9 al_d-g | al_e-g Wing of the nose - Glabella  
PAI_10 al_d-gn | al_e-gn Wing of the nose - Chin 
PAI_11 al_d-go_d | al_e-go_e Wing of the nose - Gonion (Same side) 
PAI_12 al_d-go_e | al_e-go_d Wing of the nose - Gonion (Different side) 
PAI_13 al_d-il_d | al_e-il_e Wing of the nose - Lateral iris (Same side)  
PAI_14 al_d-il_e | al_e-il_d Wing of the nose - Lateral iris (Different side) 
PAI_15 al_d-im_d | al_e-im_e Wing of the nose - Medial iris (Same side) 
PAI_16 al_d-im_e | al_e-im_d Wing of the nose - Medial iris (Different side)  
PAI_17 al_d-li | al_e-li Wing of the nose - Lower lip 
PAI_18 al_d-ls | al_e-ls Wing of the nose - Upper lip  
PAI_19 al_d-mid | al_e-mid Wing of the nose - Midnasal 
PAI_20 al_d-n | al_e-n Wing of the nose - Nasion 
PAI_21 al_d-pu_d | al_e-pu_e Wing of the nose - Pupil (Same side) 
PAI_22 al_d-pu_e | al_e-pu_d Wing of the nose - Pupil (Different side) 
PAI_23 al_d-sn | al_e-sn Wing of the nose - Base of the nose  
PAI_24 al_d-sto | al_e-sto Wing of the nose - Stomion 
PAI_25 al_d-zy_d | al_e-zy_e Wing of the nose - Zygion (Same side) 
PAI_26 al_d-zy_e | al_e-zy_d Wing of the nose - Zygion (Different side)  
PAI_27 ch_d-ch_e | ch_e-ch_d Mouth width 
PAI_28 ch_d-cph_d | ch_e-cph_e Labial Commissure - Crista philtri (Same side) 
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PAI_29 ch_d-cph_e | ch_e-cph_d Labial Commissure - Crista philtri (Different side) 
PAI_30 ch_d-ec_d | ch_e-ec_e Labial Commissure - Ectocanthion (Same side)  
PAI_31 ch_d-ec_e | ch_e-ec_d Labial Commissure - Ectocanthion (Different side)  
PAI_32 ch_d-en_d | ch_e-en_e Labial Commissure - Endocanthion (Same side)  
PAI_33 ch_d-en_e | ch_e-en_d Labial Commissure - Endocanthion (Different side)  
PAI_34 ch_d-g | ch_e-g Labial Commissure - Glabella  
PAI_35 ch_d-gn | ch_e-gn Labial Commissure - Chin 
PAI_36 ch_d-go_d | ch_e-go_e Labial Commissure - Gonion (Same side) 
PAI_37 ch_d-go_e | ch_e-go_d Labial Commissure - Gonion (Different side) 
PAI_38 ch_d-il_d | ch_e-il_e Labial Commissure - Lateral iris (Same side) 
PAI_39 ch_d-il_e | ch_e-il_d Labial Commissure - Lateral iris (Different side) 
PAI_40 ch_d-im_d | ch_e-im_e Labial Commissure - Medial iris (Same side) 
PAI_41 ch_d-im_e | ch_e-im_d Labial Commissure - Medial iris (Different side) 
PAI_42 ch_d-li | ch_e-li Labial Commissure - Lower lip 
PAI_43 ch_d-ls | ch_e-ls Labial Commissure - Upper lip 
PAI_44 ch_d-mid | ch_e-mid Labial Commissure - Midnasal 
PAI_45 ch_d-n | ch_e-n Labial Commissure - Nasion 
PAI_46 ch_d-pu_d | ch_e-pu_e Labial Commissure - Pupil (Same side) 
PAI_47 ch_d-pu_e | ch_e-pu_d Labial Commissure - Pupil (Different side) 
PAI_48 ch_d-sn | ch_e-sn Labial Commissure - Base of the nose 
PAI_49 ch_d-sto | ch_e-sto Labial Commissure - Stomion 
PAI_50 ch_d-zy_d | ch_e-zy_e Labial Commissure - Zygion (Same side) 
PAI_51 ch_d-zy_e | ch_e-zy_d Labial Commissure - Zygion (Different side) 
PAI_52 
cph_d-cph_e | cph_e-
cph_d Width of the crista philtri 
PAI_53 cph_d-ec_d | cph_e-ec_e Crista philtri -  Ectocanthion (Same side) 
PAI_54 cph_d-ec_e | cph_e-ec_d Crista philtri -  Ectocanthion (Different side) 
PAI_55 cph_d-en_d | cph_e-en_e Crista philtri -  Endocanthion (Same side) 
PAI_56 cph_d-en_e | cph_e-en_d Crista philtri -  Endocanthion (Different side) 
PAI_57 cph_d-g | cph_e-g Crista philtri - Glabella  
PAI_58 cph_d-gn | cph_e-gn Crista philtri - Chin 
PAI_59 cph_d-go_d | cph_e-go_e Crista philtri - Gonion (Same side) 
PAI_60 cph_d-go_e | cph_e-go_d Crista philtri - Gonion (Different side) 
PAI_61 cph_d-il_d | cph_e-il_e Crista philtri - Lateral iris (Same side)  
PAI_62 cph_d-il_e | cph_e-il_d Crista philtri - Lateral iris (Different side)  
PAI_63 cph_d-im_d | cph_e-im_e Crista philtri - Medial iris (Same side)  
PAI_64 cph_d-im_e | cph_e-im_d Crista philtri - Medial iris (Different side)  
PAI_65 cph_d-li | cph_e-li Crista philtri - Lower lip 
PAI_66 cph_d-ls | cph_e-ls Crista philtri - Upper lip 
PAI_67 cph_d-mid | cph_e-mid Crista philtri - Midnasal  
PAI_68 cph_d-n | cph_e-n Crista philtri - Nasion 
PAI_69 cph_d-pu_d | cph_e-pu_e Crista philtri - Pupil (Same side) 
PAI_70 cph_d-pu_e | cph_e-pu_d Crista philtri - Pupil (Different side) 
PAI_71 cph_d-sn | cph_e-sn Crista philtri - Base of the nose 
PAI_72 cph_d-sto | cph_e-sto Crista philtri - Stomion 
PAI_73 cph_d-zy_d | cph_e-zy_e Crista philtri - Zygion (Same side) 
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PAI_74 cph_d-zy_e | cph_e-zy_d Crista philtri - Zygion (Different side) 
PAI_75 ec_d-ec_e | ec_e-ec_d Width of the ectocanthion  
PAI_76 ec_d-en_d | ec_e-en_e Eye width  
PAI_77 ec_d-en_e | ec_e-en_d Ectocanthion - Endocanthion (Different side) 
PAI_78 ec_d-g | ec_e-g Ectocanthion - Glabella 
PAI_79 ec_d-gn | ec_e-gn Ectocanthion - Chin 
PAI_80 ec_d-go_d | ec_e-go_e Ectocanthion - Gonion (Same side) 
PAI_81 ec_d-go_e | ec_e-go_d Ectocanthion - Gonion (Different side) 
PAI_82 ec_d-il_d | ec_e-il_e Ectocanthion - Lateral iris (Same side)  
PAI_83 ec_d-il_e | ec_e-il_d Ectocanthion - Lateral iris (Different side)  
PAI_84 ec_d-im_d | ec_e-im_e Ectocanthion - Medial iris (Same side)  
PAI_85 ec_d-im_e | ec_e-im_d Ectocanthion - Medial iris (Different side)  
PAI_86 ec_d-li | ec_e-li Ectocanthion - Lower lip 
PAI_87 ec_d-ls | ec_e-ls Ectocanthion - Upper lip 
PAI_88 ec_d-mid | ec_e-mid Ectocanthion  - Midnasal 
PAI_89 ec_d-n | ec_e-n Ectocanthion  - Nasion 
PAI_90 ec_d-pu_d | ec_e-pu_e Ectocanthion - Pupil (Same side) 
PAI_91 ec_d-pu_e | ec_e-pu_d Ectocanthion - Pupil (Different side) 
PAI_92 ec_d-sn | ec_e-sn Ectocanthion - Base of the nose 
PAI_93 ec_d-sto | ec_e-sto Ectocanthion - Stomion 
PAI_94 ec_d-zy_d | ec_e-zy_e Ectocanthion - Zygion (Same side) 
PAI_95 ec_d-zy_e | ec_e-zy_d Ectocanthion - Zygion (Different side) 
PAI_96 en_d-en_e | en_e-en_d Inter-canthion width 
PAI_97 en_d-g | en_e-g Endocanthion - Glabella 
PAI_98 en_d-gn | en_e-gn Endocanthion - Chin 
PAI_99 en_d-go_d | en_e-go_e Endocanthion - Gonion (Same side) 
PAI_100 en_d-go_e | en_e-go_d Endocanthion - Gonion (Different side) 
PAI_101 en_d-il_d | en_e-il_e Endocanthion - Lateral iris (Same side) 
PAI_102 en_d-il_e | en_e-il_d Endocanthion - Lateral iris (Different side) 
PAI_103 en_d-im_d | en_e-im_e Endocanthion - Medial iris (Same side) 
PAI_104 en_d-im_e | en_e-im_d Endocanthion - Medial iris (Different side) 
PAI_105 en_d-li | en_e-li Endocanthion - Lower lip 
PAI_106 en_d-ls | en_e-ls Endocanthion - Upper lip 
PAI_107 en_d-mid | en_e-mid Endocanthion - Midnasal 
PAI_108 en_d-n | en_e-n Endocanthion - Nasion 
PAI_109 en_d-pu_d | en_e-pu_e Endocanthion - Pupil (Same side) 
PAI_110 en_d-pu_e | en_e-pu_d Endocanthion - Pupil (Different side) 
PAI_111 en_d-sn | en_e-sn Endocanthion - Base of the nose 
PAI_112 en_d-sto | en_e-sto Endocanthion - Stomion 
PAI_113 en_d-zy_d | en_e-zy_e Endocanthion - Zygion (Same side) 
PAI_114 en_d-zy_e | en_e-zy_d Endocanthion - Zygion (Different side) 
PAI_115 g-gn Height of the face 
PAI_116 g-go_d | g-go_e Glabella - Gonion (Same side) 
PAI_117 g-il_d | g-il_e Glabella - Gonion (Different side) 
PAI_118 g-im_d | g-im_e Glabella - Medial iris  
PAI_119 g-li Glabella - Upper lip 
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PAI_120 g-ls Glabella - Lower lip 
PAI_121 g-mid Glabella Midnasal  
PAI_122 g-n Glabella - Nasion 
PAI_123 g-pu_d | g-pu_e Glabella - Pupil 
PAI_124 g-sn Glabella - Base of the nose 
PAI_125 g-sto Glabella - Stomion 
PAI_126 g-zy_d | g-zy_e Glabella - Zygion 
PAI_127 gn-go_d | gn-go_e Chin - Gonion 
PAI_128 gn-il_d | gn-il_e Chin - Lateral iris 
PAI_129 gn-im_d | gn-im_e Chin - Medial iris  
PAI_130 gn-li Chin - Lower lip 
PAI_131 gn-ls Chin - Upper lip 
PAI_132 gn-mid Chin - Midnasal 
PAI_133 gn-n Chin - Nasion 
PAI_134 gn-pu_d | gn-pu_e Chin - Pupil 
PAI_135 gn-sn Chin - Base of the nose 
PAI_136 gn-sto Chin - Stomion 
PAI_137 gn-zy_d | gn-zy_e Chin - Zygion 
PAI_138 go_d-go_e | go_e-go_d Inter-gonion width 
PAI_139 go_d-il_d | go_e-il_e Gonion - Lateral iris (Same side)  
PAI_140 go_d-il_e | go_e-il_d Gonion - Lateral iris (Different side) 
PAI_141 go_d-im_d | go_e-im_e Gonion - Medial iris (Same side)  
PAI_142 go_d-im_e | go_e-im_d Gonion - Medial iris (Different side) 
PAI_143 go_d-li | go_e-li Gonion - Lower lip 
PAI_144 go_d-ls | go_e-ls Gonion - Upper lip 
PAI_145 go_d-mid | go_e-mid Gonion - Midnasal 
PAI_146 go_d-n | go_e-n Gonion - Nasion 
PAI_147 go_d-pu_d | go_e-pu_e Gonion - Pupil (Same side)  
PAI_148 go_d-pu_e | go_e-pu_d Gonion - Pupil (Different side)  
PAI_149 go_d-sn | go_e-sn Gonion - Base of the nose 
PAI_150 go_d-sto | go_e-sto Gonion - Stomion 
PAI_151 go_d-zy_d | go_e-zy_e Gonion - Zygion (Same side) 
PAI_152 go_d-zy_e | go_e-zy_d Gonion - Zygion (Different side) 
PAI_153 il_d-il_e | il_e-il_d Maximum iris width 
PAI_154 il_d-im_d | il_e-im_e Diameter of the iris 
PAI_155 il_d-im_e | il_e-im_d Lateral iris - Medial iris (Different side) 
PAI_156 il_d-li | il_e-li Lateral iris - Upper lip 
PAI_157 il_d-ls | il_e-ls Lateral iris - Upper lip 
PAI_158 il_d-mid | il_e-mid Lateral iris - Midnasal 
PAI_159 il_d-n | il_e-n Lateral iris - Nasion 
PAI_160 il_d-pu_d | il_e-pu_e Lateral iris - Pupil (Same side)  
PAI_161 il_d-pu_e | il_e-pu_d Lateral iris - Pupil (Different side)  
PAI_162 il_d-sn | il_e-sn Lateral iris - Base of the nose 
PAI_163 il_d-sto | il_e-sto Lateral iris - Stomion 
PAI_164 il_d-zy_d | il_e-zy_e Lateral iris - Zygion (Same side) 
PAI_165 il_d-zy_e | il_e-zy_d Lateral iris - Zygion (Different side) 
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PAI_166 im_d-im_e | im_e-im_d Minimum iris width  
PAI_167 im_d-li | im_e-li Medial iris - Lower lip 
PAI_168 im_d-ls | im_e-ls Medial iris - Upper lip 
PAI_169 im_d-mid | im_e-mid Medial iris - Midnasal 
PAI_170 im_d-n | im_e-n Medial iris - Nasion 
PAI_171 im_d-pu_d | im_e-pu_e Medial iris - Pupil (Same side) 
PAI_172 im_d-pu_e | im_e-pu_d Medial iris - Pupil (Different side) 
PAI_173 im_d-sn | im_e-sn Medial iris - Base of the nose 
PAI_174 im_d-sto | im_e-sto Medial iris - Stomion 
PAI_175 im_d-zy_d | im_e-zy_e Medial iris - Zygion (Same side) 
PAI_176 im_d-zy_e | im_e-zy_d Medial iris - Zygion (Different side) 
PAI_177 li-ls Lip height 
PAI_178 li-mid Lower lip - Midnasal 
PAI_179 li-n Lower lip - Nasion 
PAI_180 li-pu_d | li-pu_e Lower lip - Pupil 
PAI_181 li-sn Lower lip - Base of the nose  
PAI_182 li-sto Lower lip - Stomion 
PAI_183 li-zy_d | li-zy_e Lower lip - Zygion 
PAI_184 ls-mid Upper lip - Midnasal 
PAI_185 ls-n Upper lip - Nasion 
PAI_186 ls-pu_d | ls-pu_e Upper lip - Pupil 
PAI_187 ls-sn Upper lip - Base of the nose  
PAI_188 ls-sto Upper lip - Stomion 
PAI_189 ls-zy_d | ls-zy_e Upper lip - Zygion  
PAI_190 mid-n Midnasal - Nasion 
PAI_191 mid-pu_d | mid-pu_e Midnasal - Pupil 
PAI_192 mid-sn Midnasal - Base of the nose 
PAI_193 mid-sto Midnasal - Stomion  
PAI_194 mid-zy_d | mid-zy_e Midnasal - Zygion 
PAI_195 n-pu_d | n-pu_e Nasion - Pupil 
PAI_196 n-sn Nose height 
PAI_197 n-sto Nasion - Stomion 
PAI_198 n-zy_d | n-zy_e Nasion - Zygion 
PAI_199 pu_d-pu_e | pu_e-pu_d Inter-pupil width 
PAI_200 pu_d-sn | pu_e-sn Pupil - Base of the nose 
PAI_201 pu_d-sto | pu_e-sto Pupil - Stomion 
PAI_202 pu_d-zy_d | pu_e-zy_e Pupil - Zygion (Same side) 
PAI_203 pu_d-zy_e | pu_e-zy_d Pupil - Zygion (Different side) 
PAI_204 sn-sto Base of the nose - Stomion 
PAI_205 sn-zy_d | sn-zy_e Base of the nose - Zygion 
PAI_206 sto-zy_d | sto-zy_e Stomion - Zygion 







Appendix 2 – PAI descriptive statistics for each age group and sex. 
RFA 
2 Anos 4 Anos 6 Anos 8 Anos 10 Anos 12 Anos 14 Anos 16 Anos 18 Anos 20 Anos 22 Anos 24 Anos 
Masc Fem Masc Fem Masc Fem Masc Fem Masc Fem Masc Fem Masc Fem Masc Fem Masc Fem Masc Fem Masc Fem Masc Fem 
Média D.P Média D.P Média D.P Média D.P Média D.P Média D.P Média D.P Média D.P Média D.P Média D.P Média D.P Média D.P Média D.P Média D.P Média D.P Média D.P Média D.P Média D.P Média D.P Média D.P Média D.P Média D.P Média D.P Média D.P 
0 2,44 0,16 2,45 0,15 2,43 0,19 2,54 0,14 2,57 0,16 2,59 0,18 2,62 0,20 2,70 0,21 2,86 0,19 2,85 0,23 2,89 0,22 2,88 0,18 2,94 0,25 2,91 0,24 3,24 0,25 3,03 0,22 3,30 0,24 2,89 0,53 3,14 0,21 2,99 0,24 3,16 0,25 2,85 0,21 3,27 0,24 2,99 0,23 
1 1,93 0,15 1,87 0,18 2,09 0,21 2,04 0,19 2,23 0,22 2,17 0,18 2,30 0,21 2,28 0,27 2,48 0,22 2,38 0,18 2,42 0,21 2,42 0,23 2,49 0,27 2,41 0,23 2,69 0,26 2,45 0,23 2,77 0,21 2,53 0,30 2,66 0,26 2,48 0,21 2,85 0,23 2,44 0,18 2,83 0,21 2,54 0,23 
2 3,30 0,17 3,24 0,19 3,44 0,23 3,49 0,16 3,65 0,25 3,65 0,25 3,78 0,24 3,77 0,29 4,06 0,25 4,05 0,24 4,04 0,26 4,14 0,23 4,15 0,32 4,16 0,28 4,54 0,27 4,21 0,26 4,69 0,28 4,17 0,47 4,40 0,26 4,30 0,26 4,65 0,30 4,10 0,20 4,66 0,24 4,30 0,27 
3 1,64 0,13 1,61 0,12 1,75 0,16 1,79 0,12 1,87 0,13 1,83 0,15 1,91 0,14 1,85 0,17 2,02 0,17 2,00 0,18 1,98 0,19 2,08 0,16 2,03 0,20 2,00 0,17 2,19 0,21 2,06 0,18 2,22 0,17 2,08 0,22 2,14 0,20 2,06 0,17 2,29 0,19 1,98 0,15 2,28 0,20 2,04 0,23 
4 2,09 0,12 2,07 0,12 2,22 0,17 2,25 0,12 2,37 0,15 2,34 0,14 2,40 0,16 2,41 0,20 2,60 0,18 2,59 0,19 2,62 0,21 2,67 0,15 2,69 0,21 2,59 0,20 2,91 0,21 2,73 0,19 2,96 0,18 2,67 0,30 2,87 0,18 2,68 0,18 2,95 0,19 2,59 0,16 3,02 0,20 2,70 0,19 
5 2,95 0,19 3,00 0,20 3,04 0,23 3,21 0,22 3,42 0,23 3,37 0,20 3,27 0,21 3,60 0,36 3,55 0,27 3,62 0,25 3,50 0,26 3,65 0,26 3,59 0,26 3,82 0,21 3,94 0,28 3,96 0,28 3,74 0,26 3,93 0,51 3,73 0,27 3,86 0,25 3,76 0,27 3,73 0,25 4,00 0,30 3,85 0,24 
6 4,93 0,21 4,96 0,24 4,99 0,27 5,22 0,22 5,43 0,25 5,42 0,24 5,35 0,23 5,64 0,40 5,79 0,29 5,86 0,32 5,74 0,30 5,88 0,27 5,85 0,31 6,05 0,30 6,41 0,29 6,28 0,32 6,29 0,32 6,03 0,51 6,14 0,26 6,14 0,32 6,18 0,29 5,89 0,29 6,49 0,33 6,14 0,31 
7 2,13 0,17 2,10 0,16 2,22 0,19 2,30 0,19 2,50 0,21 2,43 0,17 2,41 0,20 2,70 0,28 2,68 0,24 2,66 0,24 2,67 0,24 2,72 0,22 2,81 0,23 2,90 0,21 3,17 0,27 3,01 0,23 2,99 0,24 2,94 0,34 2,95 0,26 2,94 0,22 2,94 0,26 2,83 0,23 3,19 0,32 2,93 0,20 
8 3,21 0,19 3,19 0,17 3,27 0,20 3,39 0,19 3,58 0,19 3,53 0,19 3,51 0,18 3,78 0,29 3,86 0,22 3,84 0,25 3,88 0,26 3,91 0,23 3,98 0,23 4,04 0,24 4,40 0,25 4,20 0,25 4,26 0,25 4,00 0,34 4,16 0,22 4,10 0,25 4,16 0,26 3,94 0,23 4,41 0,30 4,11 0,24 
9 3,54 0,24 3,62 0,25 3,70 0,29 3,87 0,25 4,12 0,28 4,08 0,26 4,03 0,26 4,32 0,32 4,37 0,32 4,40 0,32 4,33 0,29 4,53 0,26 4,51 0,30 4,72 0,27 5,03 0,33 4,89 0,32 4,89 0,31 4,75 0,33 4,80 0,32 4,84 0,28 4,87 0,31 4,63 0,32 5,13 0,38 4,82 0,28 
10 4,41 0,42 4,37 0,35 4,84 0,43 4,92 0,33 5,29 0,47 5,26 0,40 5,41 0,42 5,56 0,39 5,93 0,48 5,80 0,36 6,00 0,41 5,89 0,49 6,14 0,56 6,03 0,43 6,81 0,51 6,24 0,51 6,96 0,40 6,13 0,45 6,74 0,51 6,19 0,45 7,08 0,58 6,00 0,37 7,09 0,69 6,39 0,46 
11 3,21 0,26 3,23 0,28 3,35 0,29 3,50 0,22 3,60 0,32 3,65 0,26 3,69 0,27 3,87 0,42 3,93 0,30 3,91 0,25 3,93 0,35 3,93 0,32 3,93 0,37 3,92 0,35 4,33 0,37 4,14 0,36 4,30 0,26 4,16 0,48 4,19 0,30 4,11 0,32 4,43 0,32 3,98 0,27 4,63 0,35 4,23 0,27 
12 5,39 0,33 5,42 0,39 5,50 0,40 5,77 0,28 5,86 0,42 5,94 0,37 6,00 0,40 6,20 0,46 6,44 0,39 6,43 0,38 6,48 0,46 6,45 0,43 6,51 0,51 6,49 0,49 7,18 0,51 6,83 0,48 7,19 0,40 6,55 0,67 6,93 0,40 6,74 0,45 7,19 0,49 6,49 0,35 7,52 0,48 6,87 0,37 
13 2,75 0,19 2,78 0,20 2,87 0,23 2,99 0,21 3,21 0,22 3,14 0,21 3,09 0,23 3,39 0,33 3,33 0,25 3,36 0,25 3,31 0,25 3,47 0,24 3,43 0,26 3,61 0,22 3,73 0,31 3,73 0,26 3,61 0,25 3,68 0,47 3,59 0,28 3,67 0,23 3,62 0,28 3,53 0,24 3,83 0,31 3,67 0,24 
14 4,50 0,20 4,53 0,21 4,60 0,24 4,78 0,20 5,00 0,23 4,97 0,22 4,95 0,23 5,19 0,35 5,32 0,26 5,33 0,29 5,31 0,28 5,44 0,25 5,43 0,29 5,56 0,28 5,80 0,36 5,77 0,30 5,85 0,28 5,52 0,45 5,71 0,25 5,68 0,29 5,77 0,27 5,45 0,26 6,03 0,33 5,69 0,28 
15 2,41 0,21 2,44 0,21 2,51 0,24 2,64 0,22 2,86 0,24 2,78 0,22 2,74 0,23 3,03 0,31 2,99 0,27 3,02 0,27 2,98 0,26 3,12 0,25 3,12 0,27 3,29 0,23 3,54 0,30 3,41 0,27 3,31 0,27 3,34 0,42 3,28 0,30 3,35 0,24 3,30 0,30 3,21 0,26 3,51 0,32 3,32 0,23 
16 3,69 0,21 3,72 0,21 3,80 0,25 3,98 0,21 4,21 0,23 4,17 0,22 4,14 0,23 4,41 0,34 4,52 0,27 4,53 0,30 4,51 0,28 4,65 0,25 4,64 0,29 4,78 0,27 5,33 0,32 4,98 0,30 5,05 0,28 4,77 0,41 4,92 0,26 4,90 0,29 4,98 0,28 4,67 0,27 5,24 0,34 4,90 0,29 
17 2,69 0,16 2,64 0,19 2,84 0,24 2,95 0,19 3,11 0,23 3,10 0,22 3,17 0,26 3,27 0,23 3,49 0,27 3,46 0,25 3,46 0,28 3,54 0,20 3,62 0,32 3,55 0,23 3,91 0,30 3,59 0,26 3,99 0,25 3,62 0,31 3,84 0,27 3,66 0,25 3,92 0,31 3,53 0,26 3,93 0,33 3,65 0,30 
18 1,91 0,12 1,91 0,13 2,05 0,17 2,09 0,12 2,19 0,15 2,15 0,14 2,22 0,15 2,21 0,18 2,41 0,19 2,38 0,18 2,36 0,20 2,44 0,15 2,43 0,21 2,38 0,19 2,66 0,21 2,47 0,18 2,69 0,18 2,45 0,21 2,60 0,20 2,47 0,17 2,71 0,18 2,35 0,16 2,75 0,21 2,46 0,19 
19 2,50 0,20 2,56 0,20 2,58 0,22 2,76 0,21 2,91 0,25 2,87 0,19 2,83 0,20 3,08 0,29 3,11 0,27 3,14 0,27 3,11 0,27 3,22 0,24 3,21 0,26 3,36 0,23 3,57 0,30 3,48 0,28 3,42 0,26 3,38 0,27 3,38 0,27 3,42 0,26 3,41 0,27 3,29 0,27 3,62 0,31 3,41 0,23 
20 3,01 0,21 3,08 0,22 3,09 0,24 3,27 0,22 3,43 0,25 3,40 0,20 3,32 0,22 3,64 0,30 3,64 0,26 3,69 0,28 3,59 0,26 3,72 0,26 3,72 0,25 3,91 0,23 4,14 0,31 4,07 0,28 4,02 0,27 3,95 0,29 3,91 0,29 3,97 0,27 3,94 0,29 3,81 0,27 4,20 0,31 3,96 0,23 
21 2,54 0,20 2,57 0,21 2,65 0,24 2,78 0,22 3,00 0,24 2,93 0,21 2,87 0,23 3,18 0,32 3,13 0,26 3,16 0,26 3,12 0,25 3,26 0,24 3,24 0,27 3,42 0,22 3,61 0,29 3,54 0,27 3,43 0,26 3,48 0,45 3,40 0,29 3,48 0,24 3,43 0,29 3,34 0,25 3,64 0,32 3,46 0,24 
22 4,09 0,21 4,12 0,21 4,19 0,24 4,37 0,21 4,59 0,23 4,56 0,22 4,53 0,23 4,79 0,35 4,92 0,26 4,92 0,29 4,88 0,33 5,03 0,25 5,03 0,29 5,16 0,27 5,56 0,28 5,36 0,30 5,44 0,28 5,13 0,43 5,30 0,25 5,28 0,29 5,37 0,27 5,05 0,27 5,62 0,33 5,29 0,28 
23 1,28 0,09 1,30 0,08 1,29 0,10 1,35 0,07 1,38 0,09 1,39 0,10 1,41 0,10 1,46 0,10 1,55 0,11 1,56 0,13 1,55 0,12 1,59 0,09 1,59 0,13 1,59 0,12 1,74 0,13 1,62 0,12 1,78 0,13 1,67 0,29 1,70 0,11 1,62 0,13 1,70 0,13 1,55 0,12 1,75 0,12 1,59 0,12 
24 2,19 0,12 2,18 0,13 2,33 0,17 2,37 0,12 2,50 0,16 2,48 0,15 2,55 0,18 2,57 0,17 2,77 0,20 2,71 0,17 2,73 0,18 2,80 0,16 2,81 0,24 2,75 0,20 3,07 0,21 2,85 0,18 3,13 0,18 2,83 0,23 3,02 0,19 2,87 0,20 3,15 0,20 2,75 0,17 3,17 0,22 2,88 0,22 
25 4,15 0,33 4,16 0,32 4,10 0,28 4,26 0,29 4,46 0,37 4,37 0,28 4,27 0,24 4,67 0,54 4,43 0,31 4,43 0,33 4,44 0,37 4,69 0,32 4,46 0,36 4,83 0,28 4,90 0,35 4,64 0,33 4,54 0,51 4,72 0,55 4,55 0,37 4,82 0,29 4,52 0,31 4,58 0,32 4,87 0,38 4,69 0,32 
26 6,41 0,32 6,41 0,35 6,35 0,35 6,62 0,28 6,83 0,36 6,78 0,32 6,71 0,32 7,09 0,56 7,12 0,35 7,13 0,41 7,14 0,41 7,32 0,35 7,18 0,40 7,49 0,39 7,90 0,39 7,53 0,42 7,65 0,41 7,30 0,60 7,50 0,42 7,58 0,41 7,54 0,41 7,20 0,36 7,97 0,43 7,52 0,39 
27 2,93 0,26 2,85 0,27 3,07 0,22 3,17 0,22 3,26 0,30 3,32 0,32 3,44 0,23 3,45 0,28 3,61 0,31 3,77 0,33 3,63 0,32 3,90 0,27 3,73 0,32 3,95 0,34 4,13 0,29 3,87 0,30 4,34 0,38 4,01 0,30 3,91 0,28 4,11 0,31 4,25 0,30 3,82 0,24 4,18 0,29 4,01 0,30 
28 1,25 0,14 1,21 0,14 1,28 0,12 1,31 0,13 1,34 0,15 1,38 0,17 1,45 0,14 1,43 0,18 1,51 0,15 1,54 0,15 1,47 0,19 1,57 0,13 1,50 0,16 1,64 0,17 1,68 0,18 1,54 0,15 1,78 0,17 1,62 0,20 1,57 0,19 1,69 0,15 1,77 0,20 1,56 0,12 1,69 0,15 1,66 0,22 
29 1,89 0,18 1,85 0,17 2,00 0,16 2,02 0,13 2,12 0,19 2,14 0,23 2,21 0,16 2,26 0,17 2,37 0,22 2,43 0,20 2,42 0,22 2,50 0,19 2,50 0,21 2,53 0,20 2,74 0,20 2,55 0,21 2,87 0,24 2,60 0,24 2,65 0,18 2,63 0,21 2,79 0,21 2,49 0,15 2,81 0,19 2,63 0,21 
30 4,45 0,25 4,48 0,27 4,66 0,29 4,79 0,29 5,16 0,29 5,04 0,25 5,05 0,31 5,34 0,36 5,52 0,36 5,46 0,34 5,44 0,31 5,52 0,35 5,60 0,32 5,67 0,31 6,12 0,35 5,89 0,35 5,96 0,34 5,74 0,36 5,92 0,36 5,78 0,32 6,06 0,34 5,64 0,35 6,31 0,44 5,84 0,32 
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31 6,21 0,25 6,18 0,31 6,44 0,32 6,64 0,26 7,01 0,34 6,97 0,32 7,00 0,32 7,30 0,36 7,54 0,40 7,60 0,38 7,46 0,37 7,70 0,36 7,64 0,42 7,88 0,37 8,36 0,35 8,07 0,39 8,32 0,41 7,98 0,41 8,04 0,36 8,04 0,38 8,31 0,38 7,73 0,36 8,56 0,40 8,05 0,40 
32 4,05 0,20 3,97 0,24 4,30 0,27 4,32 0,24 4,70 0,28 4,58 0,24 4,69 0,32 4,92 0,31 5,14 0,33 5,02 0,32 5,07 0,30 5,11 0,32 5,28 0,31 5,28 0,31 5,84 0,34 5,43 0,30 5,75 0,31 5,33 0,36 5,60 0,36 5,40 0,28 5,78 0,34 5,25 0,31 6,01 0,43 5,45 0,32 
33 4,83 0,22 4,74 0,25 5,07 0,28 5,14 0,24 5,52 0,30 5,42 0,27 5,53 0,31 5,78 0,32 6,01 0,34 5,94 0,33 5,97 0,34 6,07 0,34 6,16 0,36 6,21 0,33 6,78 0,33 6,36 0,33 6,72 0,34 6,26 0,38 6,48 0,36 6,35 0,32 6,71 0,37 6,13 0,31 6,93 0,40 6,39 0,35 
34 5,43 0,26 5,45 0,32 5,76 0,34 5,88 0,29 6,32 0,34 6,23 0,31 6,31 0,37 6,55 0,36 6,81 0,42 6,77 0,38 6,71 0,34 6,94 0,35 6,97 0,40 7,12 0,36 7,69 0,38 7,32 0,38 7,64 0,38 7,20 0,41 7,42 0,42 7,31 0,36 7,70 0,38 7,05 0,39 7,93 0,49 7,35 0,39 
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89 3,24 0,15 3,24 0,18 3,27 0,18 3,38 0,15 3,51 0,16 3,53 0,17 3,46 0,16 3,64 0,17 3,70 0,19 3,76 0,19 3,63 0,22 3,72 0,19 3,67 0,25 3,82 0,21 3,99 0,18 3,97 0,22 3,94 0,23 3,87 0,22 3,83 0,19 3,86 0,23 3,85 0,19 3,70 0,17 4,05 0,21 3,87 0,20 
90 1,11 0,06 1,09 0,08 1,08 0,08 1,10 0,07 1,13 0,07 1,13 0,08 1,10 0,07 1,16 0,08 1,16 0,08 1,22 0,09 1,15 0,24 1,15 0,08 1,15 0,09 1,23 0,09 1,21 0,08 1,25 0,09 1,20 0,09 1,24 0,09 1,18 0,10 1,20 0,09 1,14 0,08 1,15 0,08 1,21 0,08 1,17 0,09 
91 5,30 0,26 5,30 0,29 5,39 0,29 5,58 0,25 5,82 0,28 5,85 0,28 5,76 0,28 6,05 0,28 6,17 0,32 6,21 0,33 6,05 0,44 6,24 0,31 6,13 0,42 6,34 0,37 6,70 0,31 6,60 0,37 6,59 0,39 6,42 0,39 6,43 0,31 6,45 0,39 6,49 0,32 6,19 0,28 6,81 0,38 6,49 0,37 
92 4,11 0,21 4,17 0,25 4,20 0,27 4,43 0,23 4,67 0,26 4,65 0,23 4,55 0,23 4,88 0,32 4,96 0,29 5,05 0,30 4,89 0,32 5,12 0,28 5,01 0,29 5,27 0,27 5,47 0,33 5,40 0,33 5,32 0,30 5,29 0,32 5,25 0,31 5,32 0,31 5,26 0,32 5,12 0,29 5,53 0,33 5,26 0,28 
93 5,13 0,25 5,17 0,26 5,34 0,30 5,56 0,28 5,90 0,29 5,83 0,27 5,80 0,28 6,12 0,37 6,30 0,38 6,32 0,34 6,22 0,34 6,44 0,33 6,39 0,36 6,56 0,33 7,00 0,37 6,80 0,36 6,85 0,37 6,66 0,40 6,74 0,33 6,72 0,34 6,89 0,36 6,46 0,35 7,16 0,44 6,71 0,36 
94 1,78 0,21 1,74 0,20 1,70 0,17 1,83 0,19 1,88 0,22 1,85 0,22 1,79 0,20 1,94 0,27 2,02 0,25 2,05 0,22 2,02 0,29 1,91 0,24 1,97 0,29 1,97 0,24 2,26 0,34 2,40 0,33 2,59 0,77 2,17 0,21 2,20 0,33 2,09 0,25 2,43 0,35 1,96 0,23 2,52 0,34 2,30 0,25 
95 8,10 0,37 8,06 0,42 8,09 0,44 8,41 0,31 8,69 0,41 8,71 0,40 8,55 0,37 9,02 0,46 9,14 0,41 9,23 0,44 9,03 0,53 9,19 0,44 9,06 0,56 9,42 0,50 9,93 0,47 9,83 0,56 9,80 0,60 9,55 0,47 9,52 0,48 9,57 0,55 9,67 0,49 9,12 0,39 10,19 0,54 9,67 0,47 
96 2,38 0,22 2,34 0,19 2,36 0,18 2,45 0,19 2,57 0,21 2,53 0,21 2,49 0,19 2,68 0,20 2,68 0,21 2,69 0,23 2,72 0,26 2,74 0,22 2,69 0,25 2,70 0,26 2,88 0,23 2,83 0,25 2,78 0,22 2,69 0,27 2,73 0,21 2,73 0,27 2,73 0,24 2,62 0,19 2,84 0,23 2,77 0,24 
97 1,69 0,12 1,75 0,13 1,74 0,13 1,84 0,12 1,92 0,12 1,92 0,13 1,88 0,13 1,95 0,11 1,97 0,12 2,02 0,12 1,97 0,13 2,10 0,12 1,99 0,16 2,09 0,13 2,16 0,11 2,17 0,14 2,14 0,12 2,11 0,15 2,10 0,12 2,16 0,14 2,17 0,12 2,05 0,11 2,20 0,13 2,16 0,14 
98 6,47 0,44 6,40 0,36 7,00 0,46 7,15 0,36 7,73 0,48 7,63 0,45 7,75 0,45 8,18 0,47 8,54 0,59 8,38 0,46 8,60 0,50 8,53 0,57 8,86 0,59 8,85 0,50 9,88 0,53 9,17 0,59 9,84 0,50 8,94 0,61 9,59 0,60 9,05 0,50 9,92 0,64 8,76 0,48 10,18 0,85 9,24 0,58 
99 4,77 0,24 4,77 0,25 5,02 0,30 5,20 0,20 5,47 0,30 5,45 0,28 5,51 0,31 5,80 0,32 5,99 0,37 5,93 0,29 5,97 0,33 6,03 0,33 6,13 0,34 6,17 0,34 6,83 0,34 6,43 0,33 6,71 0,32 6,30 0,34 6,52 0,36 6,39 0,33 6,77 0,33 6,16 0,32 7,11 0,47 6,46 0,33 
100 6,41 0,36 6,40 0,36 6,61 0,39 6,87 0,27 7,16 0,39 7,15 0,35 7,19 0,36 7,60 0,38 7,77 0,41 7,73 0,38 7,79 0,46 7,82 0,45 7,88 0,48 7,92 0,46 8,70 0,42 8,30 0,48 8,54 0,40 8,06 0,47 8,32 0,41 8,18 0,46 8,57 0,44 7,89 0,36 9,01 0,53 8,30 0,42 
101 1,44 0,06 1,48 0,08 1,51 0,08 1,55 0,08 1,60 0,08 1,63 0,09 1,62 0,08 1,64 0,08 1,69 0,10 1,69 0,08 1,65 0,08 1,72 0,08 1,68 0,10 1,75 0,09 1,65 0,27 1,80 0,09 1,84 0,10 1,77 0,13 1,80 0,08 1,80 0,10 1,86 0,08 1,75 0,09 1,91 0,13 1,82 0,10 
102 3,80 0,22 3,80 0,20 3,86 0,20 3,98 0,19 4,14 0,22 4,14 0,20 4,09 0,21 4,30 0,20 4,36 0,23 4,35 0,25 4,36 0,28 4,44 0,24 4,35 0,30 4,42 0,28 4,51 0,35 4,61 0,28 4,61 0,26 4,44 0,30 4,51 0,23 4,51 0,29 4,56 0,24 4,35 0,19 4,73 0,26 4,56 0,27 
50 
 
103 0,49 0,07 0,54 0,09 0,55 0,09 0,61 0,08 0,65 0,08 0,67 0,09 0,66 0,08 0,67 0,08 0,72 0,10 0,73 0,08 0,68 0,08 0,77 0,08 0,72 0,10 0,79 0,09 1,06 0,24 0,84 0,09 0,87 0,09 0,83 0,12 0,83 0,08 0,85 0,10 0,89 0,08 0,79 0,09 0,93 0,12 0,85 0,10 
104 2,81 0,22 2,80 0,20 2,86 0,20 2,99 0,19 3,15 0,22 3,14 0,20 3,10 0,21 3,31 0,20 3,36 0,23 3,36 0,25 3,36 0,28 3,44 0,24 3,36 0,30 3,43 0,28 3,90 0,34 3,61 0,28 3,61 0,25 3,46 0,30 3,51 0,23 3,51 0,29 3,57 0,24 3,35 0,19 3,74 0,26 3,57 0,27 
105 4,68 0,25 4,59 0,24 4,93 0,33 5,11 0,31 5,48 0,31 5,40 0,28 5,43 0,37 5,82 0,39 6,01 0,42 5,96 0,39 5,97 0,40 6,10 0,34 6,25 0,42 6,28 0,34 6,86 0,45 6,41 0,39 6,75 0,40 6,34 0,50 6,59 0,41 6,43 0,37 6,65 0,45 6,20 0,41 6,90 0,56 6,41 0,41 
106 3,78 0,24 3,75 0,22 4,04 0,28 4,13 0,26 4,46 0,26 4,34 0,25 4,38 0,27 4,63 0,36 4,81 0,31 4,75 0,33 4,74 0,34 4,87 0,31 4,92 0,33 4,96 0,31 5,46 0,41 5,15 0,34 5,29 0,32 5,02 0,38 5,18 0,37 5,08 0,29 5,30 0,37 4,88 0,33 5,57 0,46 5,07 0,34 
107 1,19 0,11 1,18 0,09 1,19 0,09 1,24 0,10 1,29 0,10 1,27 0,10 1,25 0,09 1,35 0,10 1,35 0,10 1,35 0,11 1,37 0,13 1,39 0,11 1,35 0,13 1,36 0,13 1,44 0,12 1,42 0,13 1,40 0,11 1,36 0,14 1,37 0,10 1,38 0,13 1,37 0,12 1,32 0,09 1,42 0,11 1,39 0,12 
108 1,35 0,10 1,38 0,10 1,34 0,09 1,43 0,10 1,46 0,09 1,45 0,09 1,40 0,10 1,52 0,11 1,50 0,10 1,54 0,11 1,50 0,13 1,55 0,11 1,48 0,12 1,54 0,12 1,58 0,11 1,62 0,12 1,56 0,11 1,55 0,13 1,51 0,11 1,56 0,13 1,53 0,12 1,49 0,08 1,58 0,10 1,57 0,11 
109 0,95 0,07 1,00 0,08 1,02 0,08 1,07 0,08 1,11 0,09 1,14 0,09 1,13 0,08 1,15 0,08 1,20 0,10 1,20 0,08 1,17 0,11 1,23 0,08 1,19 0,10 1,26 0,09 1,35 0,09 1,32 0,09 1,35 0,10 1,30 0,10 1,30 0,08 1,31 0,10 1,37 0,08 1,26 0,09 1,42 0,13 1,33 0,10 
110 3,30 0,22 3,30 0,20 3,36 0,20 3,48 0,19 3,65 0,21 3,64 0,20 3,60 0,21 3,80 0,20 3,86 0,23 3,86 0,25 3,83 0,36 3,94 0,24 3,85 0,30 3,92 0,28 4,20 0,24 4,11 0,27 4,11 0,26 3,96 0,30 4,01 0,23 4,01 0,29 4,06 0,24 3,85 0,19 4,23 0,26 4,07 0,27 
111 2,78 0,20 2,79 0,22 2,89 0,24 3,02 0,22 3,26 0,24 3,20 0,21 3,17 0,22 3,47 0,30 3,53 0,27 3,54 0,27 3,50 0,30 3,66 0,26 3,65 0,28 3,78 0,27 4,04 0,34 3,84 0,29 3,89 0,27 3,75 0,29 3,82 0,33 3,81 0,29 3,79 0,34 3,68 0,27 4,03 0,35 3,73 0,26 
112 4,12 0,23 4,08 0,21 4,36 0,27 4,46 0,25 4,82 0,26 4,71 0,25 4,75 0,28 5,05 0,34 5,22 0,34 5,14 0,31 5,17 0,32 5,29 0,31 5,36 0,33 5,40 0,31 5,94 0,36 5,59 0,31 5,80 0,33 5,47 0,40 5,68 0,34 5,55 0,32 5,82 0,37 5,35 0,32 6,07 0,46 5,56 0,34 
113 3,74 0,21 3,72 0,24 3,70 0,24 3,87 0,17 3,97 0,24 3,98 0,24 3,90 0,24 4,11 0,29 4,19 0,24 4,22 0,25 4,13 0,31 4,15 0,25 4,14 0,30 4,31 0,28 4,63 0,32 4,60 0,32 4,76 0,49 4,43 0,23 4,44 0,32 4,42 0,29 4,61 0,33 4,18 0,25 4,88 0,35 4,52 0,26 
114 6,10 0,34 6,05 0,34 6,05 0,35 6,30 0,27 6,51 0,35 6,49 0,33 6,38 0,30 6,77 0,39 6,83 0,32 6,87 0,37 6,81 0,45 6,87 0,38 6,78 0,45 6,99 0,41 7,46 0,42 7,34 0,47 7,40 0,41 7,07 0,38 7,11 0,42 7,12 0,45 7,25 0,42 6,77 0,30 7,64 0,44 7,24 0,38 
115 7,56 0,43 7,60 0,41 8,17 0,48 8,41 0,38 9,04 0,50 8,96 0,48 9,05 0,49 9,48 0,50 9,88 0,67 9,78 0,50 9,90 0,53 10,00 0,60 10,21 0,65 10,34 0,56 11,37 0,56 10,71 0,63 11,37 0,55 10,45 0,64 11,08 0,64 10,61 0,55 11,50 0,65 10,23 0,56 11,76 0,92 10,79 0,64 
116 6,43 0,31 6,51 0,33 6,74 0,38 7,02 0,26 7,37 0,36 7,34 0,34 7,37 0,37 7,73 0,38 7,94 0,45 7,93 0,37 7,90 0,40 8,10 0,39 8,09 0,45 8,24 0,42 8,95 0,39 8,59 0,43 8,83 0,40 8,39 0,44 8,60 0,42 8,53 0,43 8,92 0,40 8,20 0,39 9,30 0,55 8,61 0,42 
117 2,77 0,12 2,80 0,13 2,85 0,13 2,95 0,12 3,06 0,14 3,08 0,13 3,06 0,14 3,17 0,12 3,24 0,16 3,23 0,15 3,21 0,16 3,29 0,14 3,23 0,20 3,31 0,18 3,35 0,28 3,44 0,18 3,48 0,18 3,34 0,19 3,40 0,14 3,40 0,19 3,47 0,15 3,28 0,13 3,60 0,20 3,43 0,18 
118 1,87 0,12 1,90 0,13 1,96 0,14 2,05 0,12 2,16 0,13 2,19 0,13 2,16 0,14 2,27 0,12 2,34 0,16 2,33 0,15 2,30 0,16 2,40 0,14 2,33 0,20 2,42 0,17 2,81 0,25 2,55 0,18 2,59 0,18 2,47 0,19 2,50 0,14 2,51 0,18 2,58 0,14 2,39 0,13 2,71 0,20 2,55 0,18 
119 5,72 0,31 5,74 0,33 6,06 0,42 6,32 0,36 6,75 0,36 6,68 0,35 6,69 0,44 7,08 0,44 7,30 0,51 7,31 0,45 7,23 0,43 7,53 0,37 7,56 0,49 7,72 0,38 8,31 0,49 7,90 0,46 8,23 0,47 7,81 0,54 8,03 0,48 7,94 0,44 8,19 0,49 7,63 0,50 8,42 0,64 7,91 0,46 
120 4,78 0,31 4,86 0,32 5,14 0,38 5,31 0,32 5,69 0,35 5,58 0,32 5,60 0,35 5,85 0,42 6,06 0,41 6,06 0,41 5,95 0,40 6,26 0,36 6,19 0,41 6,36 0,35 6,86 0,47 6,60 0,43 6,73 0,40 6,45 0,44 6,59 0,43 6,56 0,36 6,80 0,43 6,27 0,42 7,06 0,52 6,53 0,39 
121 1,14 0,10 1,15 0,12 1,22 0,12 1,22 0,11 1,30 0,10 1,31 0,12 1,31 0,12 1,33 0,10 1,37 0,12 1,37 0,12 1,33 0,13 1,42 0,12 1,41 0,14 1,47 0,12 1,58 0,13 1,52 0,12 1,61 0,12 1,48 0,14 1,54 0,15 1,52 0,13 1,59 0,12 1,44 0,13 1,64 0,18 1,52 0,13 
122 0,57 0,11 0,58 0,09 0,65 0,11 0,64 0,11 0,74 0,10 0,73 0,11 0,76 0,10 0,72 0,13 0,78 0,11 0,76 0,11 0,80 0,12 0,87 0,11 0,85 0,13 0,87 0,12 0,95 0,11 0,87 0,10 0,94 0,10 0,85 0,11 0,95 0,12 0,93 0,11 1,00 0,10 0,87 0,12 0,99 0,15 0,92 0,15 
123 2,31 0,12 2,34 0,13 2,40 0,14 2,49 0,12 2,60 0,14 2,63 0,13 2,60 0,14 2,71 0,12 2,78 0,16 2,78 0,15 2,73 0,20 2,83 0,14 2,77 0,20 2,86 0,17 3,07 0,15 2,99 0,17 3,03 0,18 2,90 0,18 2,94 0,14 2,94 0,19 3,01 0,15 2,83 0,13 3,15 0,20 2,98 0,18 
124 3,71 0,27 3,83 0,31 3,91 0,35 4,12 0,30 4,41 0,34 4,37 0,30 4,31 0,31 4,61 0,37 4,70 0,36 4,78 0,35 4,63 0,37 4,97 0,32 4,85 0,37 5,13 0,32 5,37 0,43 5,21 0,40 5,25 0,36 5,12 0,35 5,15 0,42 5,21 0,36 5,21 0,41 5,01 0,36 5,45 0,43 5,12 0,32 
125 5,14 0,29 5,21 0,31 5,47 0,35 5,66 0,31 6,06 0,33 5,97 0,32 5,99 0,35 6,28 0,39 6,49 0,43 6,47 0,38 6,40 0,36 6,70 0,34 6,65 0,41 6,82 0,35 7,36 0,42 7,06 0,39 7,26 0,41 6,92 0,45 7,10 0,41 7,05 0,37 7,33 0,41 6,76 0,41 7,57 0,53 7,03 0,40 
126 5,12 0,29 5,09 0,31 5,13 0,32 5,36 0,22 5,54 0,32 5,55 0,30 5,45 0,27 5,74 0,32 5,90 0,31 5,96 0,29 5,82 0,41 5,83 0,34 5,83 0,42 6,00 0,37 6,48 0,41 6,52 0,43 6,66 0,41 6,23 0,33 6,25 0,41 6,18 0,41 6,50 0,41 5,87 0,30 6,80 0,46 6,38 0,34 
127 4,56 0,40 4,57 0,44 4,76 0,42 4,98 0,34 5,12 0,49 5,21 0,43 5,27 0,43 5,52 0,44 5,68 0,43 5,65 0,38 5,79 0,46 5,63 0,51 5,81 0,53 5,78 0,50 6,46 0,55 6,10 0,52 6,50 0,42 5,91 0,41 6,31 0,53 5,97 0,45 6,57 0,53 5,79 0,37 6,83 0,55 6,16 0,38 
128 7,11 0,42 7,10 0,37 7,63 0,45 7,85 0,36 8,42 0,46 8,33 0,44 8,42 0,45 8,84 0,47 9,19 0,61 9,09 0,47 9,24 0,50 9,29 0,57 9,51 0,61 9,58 0,51 10,49 0,55 9,92 0,60 10,52 0,51 9,67 0,61 10,27 0,60 9,81 0,51 10,63 0,63 9,47 0,51 10,86 0,84 9,98 0,59 
129 6,80 0,42 6,79 0,38 7,34 0,46 7,56 0,37 8,14 0,47 8,04 0,45 8,14 0,46 8,56 0,48 8,91 0,62 8,81 0,47 8,97 0,50 9,01 0,57 9,24 0,61 9,31 0,52 10,33 0,53 9,64 0,60 10,26 0,51 9,40 0,62 10,01 0,61 9,53 0,51 10,37 0,64 9,20 0,51 10,60 0,85 9,70 0,59 
130 1,84 0,37 1,86 0,31 2,12 0,34 2,09 0,30 2,30 0,36 2,28 0,30 2,36 0,35 2,41 0,28 2,57 0,33 2,47 0,23 2,68 0,32 2,48 0,38 2,65 0,37 2,62 0,33 3,06 0,41 2,81 0,41 3,14 0,32 2,64 0,28 3,05 0,41 2,67 0,36 3,32 0,39 2,60 0,29 3,33 0,59 2,88 0,34 
131 2,78 0,41 2,74 0,35 3,03 0,39 3,10 0,31 3,35 0,42 3,38 0,38 3,45 0,36 3,64 0,36 3,82 0,37 3,72 0,30 3,96 0,38 3,75 0,45 4,03 0,46 3,98 0,36 4,51 0,45 4,11 0,45 4,64 0,39 4,00 0,38 4,49 0,45 4,05 0,40 4,70 0,53 3,97 0,30 4,69 0,62 4,26 0,37 
132 6,42 0,41 6,44 0,36 6,95 0,44 7,20 0,34 7,74 0,45 7,66 0,42 7,74 0,42 8,16 0,47 8,50 0,61 8,41 0,45 8,57 0,49 8,59 0,55 8,80 0,57 8,87 0,49 9,79 0,52 9,18 0,58 9,75 0,49 8,98 0,57 9,54 0,58 9,08 0,48 9,91 0,62 8,80 0,52 10,12 0,84 9,27 0,57 
133 6,99 0,41 7,02 0,39 7,52 0,46 7,77 0,36 8,30 0,45 8,24 0,45 8,29 0,46 8,77 0,51 9,09 0,61 9,02 0,47 9,11 0,50 9,13 0,57 9,37 0,59 9,47 0,51 10,42 0,54 9,83 0,60 10,43 0,51 9,60 0,61 10,13 0,60 9,68 0,50 10,50 0,65 9,37 0,50 10,76 0,85 9,87 0,56 
134 6,94 0,42 6,93 0,38 7,47 0,45 7,69 0,36 8,27 0,46 8,17 0,44 8,26 0,45 8,69 0,48 9,04 0,61 8,94 0,47 9,09 0,50 9,14 0,57 9,37 0,61 9,44 0,52 10,40 0,54 9,77 0,60 10,38 0,51 9,53 0,62 10,12 0,60 9,66 0,51 10,49 0,63 9,33 0,51 10,72 0,85 9,83 0,59 
135 3,85 0,44 3,77 0,40 4,27 0,46 4,29 0,36 4,63 0,50 4,60 0,45 4,74 0,45 4,88 0,45 5,17 0,45 5,00 0,35 5,27 0,43 5,03 0,53 5,37 0,59 5,22 0,47 6,01 0,54 5,49 0,57 6,12 0,44 5,36 0,52 5,93 0,55 5,40 0,50 6,29 0,65 5,23 0,38 6,31 0,73 5,67 0,49 
136 2,42 0,37 2,39 0,31 2,70 0,32 2,76 0,27 2,98 0,37 2,99 0,33 3,06 0,33 3,21 0,32 3,39 0,34 3,31 0,27 3,51 0,33 3,31 0,40 3,56 0,38 3,52 0,32 4,01 0,38 3,65 0,38 4,11 0,35 3,53 0,32 3,98 0,40 3,56 0,33 4,17 0,43 3,48 0,27 4,19 0,57 3,76 0,31 
137 7,83 0,46 7,84 0,44 8,15 0,47 8,36 0,41 8,87 0,53 8,74 0,46 8,81 0,46 9,32 0,65 9,35 0,62 9,20 0,55 9,47 0,62 9,74 0,53 9,66 0,63 9,99 0,51 10,64 0,58 9,68 0,60 10,13 0,56 9,70 0,53 10,19 0,66 10,08 0,50 10,29 0,67 9,69 0,59 10,69 0,78 9,95 0,62 
138 7,71 0,58 7,77 0,72 7,82 0,66 8,28 0,51 8,33 0,73 8,52 0,64 8,56 0,65 8,98 0,69 9,11 0,64 9,14 0,65 9,21 0,82 9,09 0,76 9,16 0,83 9,18 0,82 10,13 0,88 9,76 0,81 10,06 0,65 9,42 0,84 9,74 0,71 9,57 0,75 10,14 0,82 9,25 0,64 10,76 0,81 9,82 0,57 
51 
 
139 4,38 0,25 4,41 0,25 4,63 0,30 4,81 0,24 5,13 0,28 5,04 0,28 5,08 0,30 5,37 0,35 5,53 0,38 5,51 0,30 5,51 0,32 5,67 0,32 5,70 0,34 5,79 0,31 6,37 0,34 6,00 0,33 6,19 0,35 5,89 0,38 6,04 0,39 5,98 0,32 6,26 0,36 5,74 0,33 6,51 0,46 6,00 0,32 
140 7,70 0,37 7,75 0,40 7,95 0,43 8,28 0,29 8,59 0,43 8,61 0,38 8,63 0,40 9,04 0,41 9,24 0,46 9,23 0,42 9,24 0,49 9,36 0,48 9,35 0,54 9,47 0,50 10,13 0,53 9,90 0,52 10,14 0,44 9,63 0,52 9,88 0,45 9,78 0,51 10,19 0,47 9,43 0,40 10,66 0,57 9,91 0,46 
141 4,76 0,24 4,80 0,25 4,99 0,29 5,19 0,22 5,47 0,28 5,40 0,28 5,45 0,30 5,74 0,34 5,89 0,38 5,87 0,29 5,88 0,31 6,01 0,31 6,05 0,33 6,13 0,32 6,59 0,37 6,36 0,33 6,55 0,33 6,23 0,36 6,40 0,37 6,33 0,31 6,64 0,34 6,09 0,32 6,89 0,45 6,36 0,31 
142 6,89 0,36 6,93 0,39 7,14 0,42 7,47 0,29 7,80 0,42 7,80 0,38 7,82 0,40 8,24 0,41 8,44 0,46 8,43 0,41 8,44 0,48 8,57 0,47 8,56 0,53 8,68 0,50 9,65 0,44 9,11 0,52 9,35 0,43 8,85 0,51 9,09 0,45 8,99 0,50 9,40 0,46 8,64 0,40 9,86 0,57 9,11 0,46 
143 3,90 0,29 3,93 0,36 3,96 0,33 4,20 0,25 4,22 0,36 4,32 0,32 4,34 0,33 4,56 0,35 4,63 0,32 4,65 0,33 4,68 0,41 4,62 0,37 4,67 0,41 4,68 0,40 5,16 0,44 4,95 0,40 5,13 0,33 4,81 0,38 4,97 0,37 4,87 0,37 5,14 0,41 4,71 0,31 5,45 0,40 4,98 0,28 
144 3,87 0,29 3,90 0,36 3,93 0,33 4,15 0,26 4,18 0,37 4,28 0,32 4,30 0,33 4,51 0,35 4,58 0,32 4,59 0,33 4,63 0,41 4,57 0,38 4,61 0,42 4,62 0,41 5,09 0,45 4,90 0,41 5,06 0,33 4,74 0,40 4,90 0,36 4,81 0,38 5,10 0,42 4,65 0,32 5,40 0,41 4,94 0,29 
145 5,56 0,28 5,63 0,29 5,79 0,33 6,08 0,22 6,33 0,33 6,32 0,30 6,35 0,31 6,69 0,36 6,86 0,39 6,86 0,32 6,86 0,37 6,98 0,36 6,97 0,39 7,07 0,38 7,70 0,36 7,39 0,39 7,56 0,35 7,22 0,38 7,38 0,35 7,32 0,37 7,67 0,37 7,06 0,35 8,02 0,47 7,41 0,35 
146 5,99 0,28 6,06 0,31 6,22 0,35 6,51 0,23 6,77 0,32 6,77 0,31 6,76 0,34 7,16 0,38 7,31 0,40 7,32 0,33 7,27 0,38 7,40 0,38 7,41 0,40 7,53 0,39 8,19 0,37 7,89 0,40 8,08 0,36 7,70 0,40 7,84 0,38 7,78 0,39 8,12 0,39 7,50 0,34 8,51 0,48 7,87 0,35 
147 4,55 0,25 4,58 0,25 4,79 0,30 4,98 0,23 5,28 0,28 5,20 0,28 5,24 0,30 5,53 0,34 5,69 0,38 5,67 0,30 5,69 0,33 5,83 0,32 5,86 0,34 5,94 0,32 6,47 0,35 6,16 0,33 6,35 0,34 6,04 0,36 6,20 0,38 6,13 0,32 6,43 0,35 5,90 0,33 6,68 0,45 6,16 0,32 
148 7,29 0,37 7,34 0,40 7,54 0,43 7,87 0,29 8,19 0,42 8,20 0,38 8,22 0,40 8,64 0,41 8,84 0,46 8,82 0,42 8,81 0,52 8,96 0,47 8,95 0,54 9,07 0,50 9,88 0,45 9,50 0,52 9,74 0,44 9,23 0,52 9,48 0,45 9,38 0,51 9,79 0,46 9,03 0,40 10,25 0,57 9,51 0,46 
149 4,12 0,30 4,13 0,35 4,22 0,34 4,42 0,26 4,48 0,38 4,55 0,33 4,60 0,34 4,79 0,35 4,90 0,33 4,88 0,31 4,94 0,41 4,86 0,39 4,93 0,44 4,90 0,43 5,45 0,46 5,22 0,43 5,42 0,33 5,07 0,37 5,25 0,36 5,13 0,40 5,50 0,42 4,95 0,32 5,79 0,43 5,29 0,32 
150 3,85 0,29 3,89 0,36 3,91 0,33 4,14 0,25 4,16 0,36 4,26 0,32 4,28 0,33 4,49 0,35 4,56 0,32 4,57 0,33 4,61 0,41 4,55 0,38 4,58 0,42 4,59 0,41 5,07 0,44 4,88 0,41 5,03 0,33 4,71 0,42 4,87 0,36 4,78 0,37 5,07 0,41 4,62 0,32 5,38 0,40 4,91 0,29 
151 3,83 0,57 3,88 0,56 3,96 0,39 4,01 0,52 4,33 0,65 4,15 0,49 4,20 0,32 4,48 0,69 4,32 0,54 4,19 0,51 4,35 0,60 4,83 0,52 4,53 0,57 4,86 0,46 4,90 0,70 4,21 0,57 4,32 0,83 4,45 0,48 4,54 0,63 4,83 0,50 4,40 0,67 4,62 0,56 4,65 0,61 4,46 0,44 
152 9,51 0,48 9,54 0,54 9,57 0,56 10,00 0,37 10,28 0,55 10,29 0,50 10,26 0,54 10,83 0,63 10,85 0,56 10,84 0,60 10,89 0,66 11,10 0,58 10,93 0,68 11,27 0,62 12,03 0,63 11,45 0,68 11,58 0,78 11,25 0,57 11,45 0,65 11,53 0,63 11,68 0,62 11,04 0,54 12,37 0,70 11,54 0,58 
153 5,21 0,24 5,23 0,24 5,33 0,24 5,49 0,22 5,70 0,25 5,73 0,24 5,68 0,25 5,90 0,23 6,02 0,28 6,00 0,29 5,98 0,31 6,10 0,28 6,00 0,37 6,12 0,33 6,12 0,58 6,37 0,33 6,41 0,32 6,17 0,36 6,27 0,27 6,26 0,35 6,38 0,28 6,05 0,23 6,62 0,35 6,33 0,33 
154 1,00 0,00 1,00 0,00 1,00 0,00 1,00 0,00 1,00 0,00 1,00 0,00 1,00 0,00 1,00 0,00 1,00 0,00 1,00 0,00 1,00 0,00 1,00 0,00 1,00 0,00 1,00 0,00 1,00 0,00 1,00 0,00 1,00 0,00 1,00 0,00 1,00 0,00 1,00 0,00 1,00 0,00 1,00 0,00 1,00 0,00 1,00 0,00 
155 4,21 0,24 4,23 0,24 4,33 0,24 4,49 0,22 4,70 0,25 4,73 0,24 4,68 0,25 4,90 0,23 5,02 0,28 5,00 0,29 4,98 0,31 5,10 0,28 5,00 0,37 5,12 0,33 5,51 0,28 5,37 0,33 5,41 0,32 5,18 0,34 5,27 0,27 5,26 0,35 5,38 0,28 5,05 0,23 5,62 0,35 5,33 0,33 
156 5,44 0,27 5,42 0,27 5,70 0,36 5,94 0,33 6,31 0,32 6,24 0,30 6,25 0,39 6,62 0,40 6,81 0,44 6,81 0,41 6,77 0,40 7,00 0,35 7,04 0,44 7,15 0,35 7,62 0,47 7,32 0,41 7,59 0,42 7,22 0,50 7,43 0,42 7,33 0,39 7,53 0,45 7,06 0,42 7,75 0,55 7,31 0,42 
157 4,64 0,26 4,66 0,25 4,91 0,32 5,06 0,27 5,39 0,28 5,29 0,26 5,30 0,29 5,55 0,37 5,73 0,34 5,72 0,35 5,65 0,35 5,88 0,32 5,83 0,36 5,95 0,32 6,33 0,44 6,17 0,37 6,26 0,34 6,02 0,40 6,15 0,37 6,11 0,31 6,31 0,37 5,86 0,34 6,55 0,44 6,10 0,35 
158 2,61 0,12 2,62 0,12 2,67 0,12 2,75 0,11 2,86 0,13 2,87 0,12 2,85 0,13 2,96 0,11 3,02 0,14 3,01 0,15 2,99 0,16 3,06 0,14 3,01 0,19 3,07 0,17 3,07 0,29 3,19 0,17 3,22 0,16 3,09 0,18 3,15 0,14 3,14 0,17 3,20 0,14 3,03 0,12 3,32 0,18 3,17 0,17 
159 2,63 0,12 2,65 0,12 2,69 0,12 2,78 0,11 2,88 0,12 2,89 0,12 2,86 0,13 2,99 0,11 3,04 0,14 3,03 0,14 3,01 0,16 3,07 0,14 3,02 0,18 3,09 0,17 3,09 0,29 3,21 0,16 3,23 0,16 3,11 0,18 3,16 0,13 3,16 0,17 3,21 0,14 3,05 0,11 3,34 0,17 3,19 0,16 
160 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,53 0,22 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 
161 4,71 0,24 4,73 0,24 4,83 0,24 4,99 0,22 5,20 0,25 5,23 0,24 5,18 0,25 5,40 0,23 5,52 0,28 5,50 0,29 5,45 0,40 5,60 0,27 5,50 0,37 5,62 0,33 5,82 0,38 5,87 0,33 5,92 0,32 5,68 0,35 5,77 0,27 5,76 0,35 5,88 0,28 5,56 0,23 6,12 0,35 5,84 0,33 
162 3,80 0,21 3,86 0,24 3,93 0,27 4,11 0,23 4,36 0,25 4,32 0,23 4,27 0,24 4,56 0,30 4,63 0,28 4,68 0,29 4,59 0,30 4,83 0,27 4,74 0,30 4,93 0,27 5,07 0,39 5,04 0,32 5,05 0,28 4,92 0,30 4,97 0,32 5,01 0,29 5,00 0,33 4,82 0,27 5,22 0,33 4,95 0,28 
163 4,94 0,25 4,96 0,25 5,19 0,30 5,36 0,27 5,71 0,28 5,62 0,27 5,63 0,30 5,92 0,35 6,09 0,37 6,06 0,33 6,04 0,33 6,26 0,32 6,23 0,37 6,35 0,32 6,76 0,40 6,57 0,35 6,73 0,36 6,42 0,41 6,59 0,35 6,53 0,33 6,77 0,37 6,28 0,34 6,99 0,45 6,53 0,36 
164 2,38 0,22 2,33 0,22 2,29 0,22 2,43 0,18 2,51 0,24 2,48 0,23 2,40 0,20 2,60 0,28 2,67 0,25 2,75 0,22 2,63 0,31 2,56 0,25 2,62 0,30 2,71 0,27 3,16 0,37 3,11 0,35 3,27 0,69 2,90 0,22 2,88 0,35 2,79 0,29 3,06 0,35 2,60 0,25 3,22 0,35 2,96 0,26 
165 7,52 0,35 7,50 0,38 7,54 0,39 7,84 0,28 8,09 0,38 8,10 0,36 7,99 0,35 8,40 0,40 8,52 0,37 8,55 0,40 8,45 0,48 8,57 0,41 8,46 0,52 8,72 0,46 9,09 0,55 9,14 0,51 9,20 0,50 8,84 0,44 8,90 0,45 8,91 0,50 9,10 0,45 8,51 0,34 9,54 0,52 9,05 0,44 
166 3,21 0,24 3,23 0,24 3,33 0,24 3,49 0,22 3,70 0,25 3,73 0,24 3,68 0,25 3,90 0,23 4,02 0,28 4,00 0,29 3,98 0,31 4,10 0,28 4,00 0,37 4,12 0,33 4,91 0,55 4,37 0,33 4,41 0,32 4,20 0,36 4,27 0,27 4,26 0,35 4,38 0,28 4,05 0,23 4,62 0,35 4,34 0,33 
167 5,03 0,28 5,01 0,28 5,30 0,38 5,54 0,34 5,93 0,33 5,85 0,31 5,86 0,40 6,24 0,41 6,43 0,46 6,43 0,42 6,39 0,41 6,62 0,35 6,68 0,44 6,79 0,35 7,40 0,45 6,94 0,42 7,23 0,43 6,85 0,52 7,06 0,44 6,96 0,40 7,17 0,46 6,69 0,44 7,38 0,57 6,93 0,43 
168 4,16 0,27 4,19 0,27 4,44 0,33 4,60 0,28 4,94 0,30 4,82 0,28 4,84 0,31 5,09 0,39 5,27 0,36 5,26 0,36 5,19 0,36 5,43 0,33 5,39 0,37 5,51 0,32 6,05 0,42 5,72 0,38 5,82 0,35 5,58 0,41 5,70 0,39 5,66 0,31 5,87 0,39 5,41 0,36 6,10 0,46 5,63 0,36 
169 1,62 0,12 1,62 0,12 1,68 0,12 1,75 0,11 1,86 0,13 1,87 0,12 1,85 0,13 1,96 0,12 2,02 0,14 2,01 0,15 2,00 0,16 2,06 0,14 2,01 0,19 2,07 0,17 2,47 0,28 2,19 0,17 2,23 0,16 2,11 0,18 2,15 0,14 2,14 0,17 2,20 0,14 2,04 0,12 2,32 0,18 2,18 0,17 
170 1,65 0,11 1,67 0,12 1,71 0,12 1,80 0,11 1,89 0,12 1,91 0,12 1,88 0,12 2,00 0,11 2,05 0,14 2,05 0,14 2,02 0,16 2,09 0,14 2,03 0,18 2,10 0,16 2,49 0,28 2,23 0,16 2,25 0,16 2,15 0,18 2,17 0,13 2,17 0,17 2,22 0,14 2,07 0,11 2,35 0,17 2,21 0,16 
171 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,52 0,15 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 0,50 0,01 
172 3,71 0,24 3,73 0,24 3,83 0,24 3,99 0,22 4,20 0,25 4,23 0,24 4,18 0,25 4,41 0,23 4,52 0,28 4,50 0,29 4,45 0,40 4,60 0,27 4,50 0,37 4,62 0,33 5,21 0,36 4,87 0,33 4,92 0,32 4,70 0,35 4,77 0,27 4,76 0,35 4,88 0,28 4,56 0,23 5,12 0,35 4,84 0,33 
173 3,20 0,23 3,26 0,26 3,34 0,29 3,53 0,25 3,78 0,28 3,73 0,24 3,68 0,26 3,98 0,32 4,05 0,30 4,11 0,31 4,01 0,32 4,27 0,28 4,17 0,32 4,38 0,28 4,73 0,35 4,47 0,33 4,49 0,30 4,37 0,32 4,41 0,35 4,45 0,31 4,43 0,36 4,27 0,30 4,65 0,36 4,37 0,29 
174 4,49 0,26 4,51 0,26 4,75 0,31 4,92 0,28 5,28 0,29 5,18 0,28 5,20 0,31 5,49 0,36 5,67 0,38 5,64 0,34 5,61 0,33 5,84 0,33 5,82 0,37 5,93 0,33 6,51 0,37 6,15 0,35 6,31 0,36 6,01 0,43 6,18 0,37 6,11 0,34 6,36 0,39 5,86 0,35 6,58 0,47 6,10 0,36 
52 
 
175 3,35 0,21 3,31 0,21 3,26 0,21 3,40 0,17 3,46 0,22 3,44 0,22 3,36 0,20 3,56 0,27 3,61 0,23 3,67 0,22 3,57 0,29 3,52 0,24 3,56 0,28 3,67 0,26 3,72 0,44 3,99 0,32 4,12 0,57 3,79 0,22 3,79 0,32 3,74 0,27 3,94 0,32 3,54 0,23 4,12 0,32 3,87 0,24 
176 6,53 0,35 6,50 0,38 6,55 0,39 6,84 0,28 7,10 0,38 7,11 0,36 6,99 0,35 7,40 0,40 7,53 0,37 7,56 0,40 7,46 0,49 7,58 0,41 7,47 0,52 7,73 0,46 8,49 0,47 8,16 0,51 8,24 0,46 7,87 0,44 7,92 0,45 7,92 0,51 8,12 0,46 7,52 0,34 8,56 0,52 8,06 0,44 
177 0,94 0,17 0,89 0,20 0,92 0,20 1,01 0,19 1,05 0,20 1,10 0,19 1,09 0,20 1,23 0,21 1,24 0,21 1,25 0,22 1,28 0,26 1,27 0,18 1,37 0,26 1,36 0,20 1,45 0,29 1,30 0,22 1,51 0,20 1,36 0,22 1,45 0,22 1,39 0,22 1,39 0,29 1,37 0,23 1,37 0,27 1,39 0,22 
178 4,58 0,28 4,59 0,28 4,84 0,36 5,11 0,34 5,44 0,32 5,37 0,29 5,38 0,38 5,75 0,42 5,93 0,46 5,94 0,40 5,89 0,40 6,11 0,35 6,15 0,44 6,25 0,34 6,73 0,47 6,38 0,41 6,62 0,43 6,34 0,49 6,49 0,42 6,42 0,40 6,60 0,46 6,20 0,45 6,79 0,57 6,39 0,41 
179 5,15 0,27 5,16 0,31 5,40 0,38 5,68 0,35 6,01 0,32 5,96 0,31 5,93 0,40 6,36 0,43 6,52 0,45 6,55 0,42 6,43 0,41 6,66 0,36 6,71 0,44 6,86 0,35 7,36 0,48 7,03 0,42 7,29 0,44 6,96 0,51 7,09 0,45 7,02 0,41 7,18 0,48 6,77 0,44 7,43 0,57 6,99 0,41 
180 5,22 0,27 5,19 0,28 5,48 0,37 5,72 0,33 6,10 0,32 6,02 0,31 6,04 0,40 6,42 0,40 6,61 0,45 6,61 0,41 6,56 0,41 6,79 0,35 6,85 0,44 6,95 0,35 7,50 0,45 7,11 0,42 7,40 0,43 7,02 0,51 7,23 0,43 7,13 0,39 7,33 0,46 6,86 0,43 7,55 0,56 7,11 0,42 
181 2,01 0,19 1,91 0,22 2,15 0,24 2,20 0,21 2,34 0,27 2,31 0,24 2,38 0,26 2,47 0,27 2,60 0,26 2,53 0,28 2,60 0,28 2,56 0,23 2,71 0,36 2,60 0,26 2,95 0,33 2,69 0,32 2,98 0,27 2,72 0,37 2,89 0,32 2,73 0,27 2,98 0,37 2,63 0,29 2,98 0,36 2,79 0,33 
182 0,58 0,12 0,53 0,15 0,58 0,15 0,67 0,14 0,68 0,14 0,71 0,14 0,70 0,15 0,80 0,14 0,81 0,14 0,85 0,16 0,83 0,18 0,83 0,12 0,91 0,17 0,90 0,14 0,95 0,19 0,84 0,18 0,97 0,14 0,89 0,15 0,93 0,16 0,90 0,15 0,86 0,18 0,88 0,18 0,85 0,20 0,88 0,16 
183 6,51 0,45 6,50 0,41 6,57 0,41 6,82 0,42 7,14 0,50 7,04 0,39 7,03 0,39 7,50 0,60 7,42 0,50 7,37 0,49 7,44 0,52 7,83 0,41 7,61 0,51 7,97 0,41 8,29 0,54 7,63 0,49 7,80 0,51 7,71 0,43 7,85 0,54 8,04 0,46 7,78 0,53 7,68 0,51 8,19 0,56 7,79 0,50 
184 3,65 0,29 3,70 0,27 3,92 0,33 4,10 0,29 4,39 0,32 4,27 0,28 4,29 0,30 4,52 0,41 4,69 0,36 4,69 0,36 4,62 0,38 4,84 0,34 4,78 0,36 4,89 0,31 5,28 0,46 5,08 0,39 5,11 0,36 4,98 0,39 5,05 0,39 5,03 0,31 5,21 0,41 4,83 0,38 5,43 0,47 5,01 0,34 
185 4,22 0,28 4,28 0,29 4,49 0,34 4,67 0,30 4,96 0,31 4,86 0,28 4,84 0,31 5,13 0,42 5,28 0,36 5,30 0,37 5,15 0,38 5,39 0,35 5,34 0,36 5,50 0,32 5,92 0,46 5,73 0,38 5,79 0,37 5,60 0,41 5,64 0,41 5,63 0,32 5,80 0,42 5,40 0,37 6,07 0,47 5,61 0,34 
186 4,38 0,27 4,40 0,26 4,65 0,32 4,81 0,27 5,15 0,29 5,03 0,27 5,05 0,30 5,30 0,38 5,48 0,35 5,47 0,36 5,40 0,36 5,64 0,32 5,59 0,37 5,71 0,32 6,17 0,42 5,93 0,38 6,03 0,35 5,78 0,40 5,91 0,38 5,87 0,31 6,07 0,38 5,62 0,35 6,31 0,45 5,85 0,36 
187 1,08 0,17 1,03 0,16 1,24 0,16 1,19 0,14 1,29 0,15 1,21 0,15 1,29 0,16 1,24 0,21 1,36 0,18 1,28 0,15 1,32 0,20 1,29 0,16 1,34 0,24 1,24 0,21 1,50 0,22 1,39 0,22 1,48 0,19 1,37 0,32 1,46 0,28 1,35 0,19 1,59 0,22 1,26 0,19 1,62 0,24 1,41 0,23 
188 0,37 0,09 0,36 0,08 0,35 0,10 0,36 0,08 0,38 0,09 0,40 0,09 0,39 0,10 0,45 0,11 0,43 0,10 0,41 0,10 0,46 0,12 0,45 0,10 0,47 0,13 0,47 0,11 0,51 0,15 0,47 0,12 0,54 0,11 0,47 0,11 0,52 0,10 0,50 0,12 0,54 0,15 0,49 0,11 0,52 0,13 0,52 0,12 
189 5,94 0,41 5,96 0,40 6,00 0,36 6,19 0,36 6,48 0,46 6,36 0,36 6,33 0,32 6,71 0,57 6,64 0,42 6,60 0,44 6,63 0,47 6,98 0,41 6,72 0,45 7,07 0,38 7,37 0,47 6,87 0,44 6,91 0,44 6,87 0,35 6,93 0,49 7,13 0,40 6,94 0,44 6,79 0,43 7,35 0,48 6,94 0,44 
190 0,57 0,07 0,58 0,08 0,57 0,07 0,57 0,05 0,57 0,06 0,58 0,07 0,55 0,07 0,61 0,09 0,59 0,08 0,61 0,09 0,54 0,08 0,55 0,07 0,57 0,10 0,61 0,08 0,64 0,09 0,65 0,08 0,68 0,08 0,62 0,09 0,60 0,10 0,60 0,07 0,59 0,09 0,57 0,08 0,64 0,09 0,60 0,09 
191 2,11 0,12 2,12 0,12 2,17 0,12 2,25 0,11 2,36 0,13 2,37 0,12 2,35 0,13 2,46 0,12 2,52 0,14 2,51 0,15 2,48 0,20 2,56 0,14 2,51 0,19 2,57 0,16 2,77 0,14 2,69 0,16 2,72 0,16 2,60 0,17 2,65 0,14 2,64 0,18 2,70 0,14 2,54 0,12 2,82 0,18 2,68 0,17 
192 2,57 0,25 2,68 0,29 2,69 0,30 2,91 0,27 3,11 0,32 3,06 0,25 3,00 0,27 3,29 0,36 3,33 0,33 3,41 0,31 3,30 0,36 3,56 0,31 3,44 0,35 3,66 0,30 3,79 0,42 3,69 0,37 3,64 0,33 3,65 0,32 3,61 0,40 3,69 0,35 3,62 0,39 3,57 0,32 3,81 0,39 3,60 0,29 
193 4,00 0,26 4,05 0,26 4,26 0,30 4,44 0,28 4,76 0,30 4,67 0,27 4,68 0,29 4,95 0,38 5,12 0,38 5,10 0,33 5,07 0,34 5,28 0,32 5,24 0,35 5,35 0,30 5,78 0,40 5,54 0,34 5,65 0,37 5,45 0,39 5,56 0,36 5,52 0,33 5,74 0,38 5,32 0,36 5,94 0,46 5,51 0,34 
194 4,92 0,26 4,89 0,28 4,88 0,29 5,09 0,20 5,25 0,28 5,24 0,27 5,14 0,26 5,45 0,33 5,52 0,26 5,56 0,29 5,47 0,36 5,52 0,30 5,46 0,36 5,66 0,33 6,03 0,34 5,98 0,38 6,07 0,39 5,77 0,29 5,78 0,35 5,78 0,36 5,94 0,35 5,49 0,26 6,26 0,38 5,90 0,30 
195 2,14 0,12 2,16 0,12 2,20 0,12 2,29 0,11 2,38 0,12 2,40 0,12 2,37 0,13 2,49 0,11 2,54 0,14 2,54 0,14 2,50 0,20 2,58 0,13 2,52 0,19 2,59 0,16 2,79 0,14 2,72 0,16 2,74 0,16 2,63 0,17 2,66 0,13 2,66 0,17 2,71 0,14 2,56 0,11 2,84 0,17 2,70 0,16 
196 3,14 0,25 3,25 0,29 3,25 0,31 3,48 0,27 3,67 0,32 3,65 0,25 3,55 0,28 3,90 0,36 3,92 0,32 4,02 0,31 3,84 0,35 4,10 0,31 4,00 0,32 4,26 0,28 4,42 0,42 4,34 0,36 4,31 0,32 4,27 0,33 4,21 0,40 4,29 0,35 4,21 0,40 4,14 0,31 4,45 0,38 4,20 0,28 
197 4,57 0,26 4,63 0,28 4,82 0,31 5,02 0,29 5,32 0,29 5,25 0,28 5,23 0,31 5,56 0,40 5,71 0,38 5,71 0,34 5,60 0,34 5,83 0,34 5,81 0,35 5,96 0,32 6,41 0,41 6,19 0,35 6,32 0,38 6,07 0,42 6,15 0,38 6,12 0,34 6,33 0,40 5,89 0,35 6,58 0,47 6,11 0,34 
198 4,99 0,27 4,96 0,29 4,96 0,30 5,18 0,20 5,34 0,29 5,35 0,28 5,23 0,26 5,55 0,33 5,64 0,28 5,70 0,28 5,58 0,37 5,60 0,31 5,57 0,38 5,76 0,34 6,17 0,37 6,17 0,40 6,27 0,40 5,92 0,30 5,92 0,37 5,89 0,37 6,10 0,37 5,60 0,27 6,42 0,39 6,04 0,30 
199 4,21 0,24 4,23 0,24 4,33 0,24 4,49 0,22 4,70 0,25 4,73 0,24 4,68 0,25 4,91 0,23 5,02 0,28 5,00 0,29 4,91 0,56 5,10 0,27 5,00 0,37 5,12 0,33 5,51 0,28 5,37 0,32 5,42 0,32 5,19 0,34 5,27 0,27 5,26 0,35 5,37 0,28 5,06 0,23 5,61 0,35 5,34 0,33 
200 3,47 0,22 3,54 0,25 3,61 0,28 3,80 0,24 4,05 0,27 4,01 0,23 3,95 0,25 4,25 0,31 4,32 0,29 4,37 0,30 4,27 0,32 4,53 0,27 4,44 0,31 4,64 0,27 4,89 0,35 4,74 0,32 4,76 0,29 4,63 0,31 4,67 0,33 4,71 0,30 4,70 0,34 4,53 0,28 4,92 0,35 4,64 0,28 
201 4,69 0,26 4,71 0,26 4,95 0,30 5,12 0,28 5,48 0,28 5,38 0,27 5,40 0,31 5,69 0,36 5,86 0,38 5,83 0,34 5,80 0,34 6,03 0,32 6,01 0,37 6,13 0,32 6,62 0,38 6,34 0,35 6,51 0,36 6,20 0,42 6,37 0,36 6,31 0,34 6,55 0,38 6,05 0,34 6,77 0,46 6,30 0,36 
202 2,86 0,22 2,81 0,22 2,77 0,21 2,91 0,17 2,98 0,23 2,96 0,23 2,87 0,20 3,07 0,28 3,13 0,24 3,20 0,22 3,13 0,36 3,04 0,24 3,09 0,29 3,18 0,26 3,44 0,33 3,54 0,33 3,69 0,63 3,34 0,21 3,33 0,33 3,26 0,28 3,50 0,34 3,07 0,24 3,66 0,33 3,40 0,25 
203 7,02 0,35 7,00 0,38 7,05 0,39 7,34 0,29 7,60 0,38 7,61 0,36 7,49 0,35 7,90 0,40 8,02 0,37 8,05 0,40 7,93 0,55 8,07 0,41 7,96 0,52 8,23 0,46 8,79 0,45 8,65 0,51 8,72 0,48 8,36 0,44 8,41 0,45 8,41 0,51 8,61 0,46 8,01 0,34 9,05 0,52 8,56 0,44 
204 1,44 0,16 1,38 0,16 1,57 0,17 1,54 0,16 1,66 0,19 1,61 0,16 1,68 0,18 1,68 0,21 1,79 0,18 1,69 0,15 1,77 0,20 1,73 0,18 1,81 0,26 1,70 0,23 2,00 0,23 1,85 0,23 2,01 0,20 1,83 0,32 1,97 0,26 1,84 0,22 2,12 0,29 1,75 0,20 2,13 0,26 1,92 0,25 
205 5,41 0,34 5,44 0,36 5,37 0,32 5,60 0,30 5,82 0,39 5,76 0,31 5,67 0,27 6,07 0,50 5,97 0,35 5,98 0,38 5,98 0,42 6,28 0,35 6,03 0,38 6,41 0,34 6,61 0,39 6,25 0,38 6,26 0,38 6,21 0,28 6,23 0,42 6,43 0,35 6,21 0,37 6,12 0,35 6,60 0,40 6,27 0,35 
206 6,14 0,41 6,16 0,40 6,20 0,36 6,39 0,37 6,70 0,47 6,59 0,37 6,56 0,33 6,97 0,57 6,89 0,44 6,83 0,44 6,90 0,47 7,26 0,41 7,00 0,46 7,36 0,39 7,67 0,47 7,12 0,44 7,20 0,46 7,14 0,36 7,24 0,49 7,43 0,41 7,23 0,45 7,09 0,44 7,64 0,50 7,23 0,45 




Appendix 3 – Behavior of all (n=208) the photoanthropometric indicators (PAI) in 
function of age distributed based on sex 
PAI Factor 
Females Males 
β SE CI (95%) p β SE CI95% p 
 0  
Intercept 2.288 0.036 [2.217; 2.359] 0.000 2.184 0.032 [2.121; 2.247] 0.000 
Age 0.070 0.006 [0.057; 0.082] 0.000 0.078 0.006 [0.067; 0.090] 0.000 
Age² -0.002 0.000 [-0.002; -0.001] 0.000 -0.001 0.000 [-0.002; -0.001] 0.000 
 1 
Intercept 1.764 0.032 [1.702; 1.827] 0.000 1.830 0.032 [1.766; 1.893] 0.000 
Age 0.077 0.006 [0.066; 0.088] 0.000 0.068 0.006 [0.056; 0.079] 0.000 
Age² -0.002 0.000 [-0.002; -0.002] 0.000 -0.001 0.000 [-0.001; -0.001] 0.000 
 2 
Intercept 3.018 0.039 [2.94; 3.095] 0.000 3.029 0.039 [2.953; 3.106] 0.000 
Age 0.127 0.007 [0.114; 0.141] 0.000 0.116 0.007 [0.102; 0.130] 0.000 
Age² -0.003 0.000 [-0.004; -0.003] 0.000 -0.002 0.000 [-0.002; -0.001] 0.000 
 3 
Intercept 1.522 0.025 [1.473; 1.571] 0.000 1.576 0.025 [1.527; 1.626] 0.000 
Age 0.062 0.004 [0.053; 0.070] 0.000 0.047 0.005 [0.038; 0.056] 0.000 
Age² -0.002 0.000 [-0.002; -0.001] 0.000 -0.001 0.000 [-0.001; 0.000] 0.000 
 4 
Intercept 1.930 0.027 [1.877; 1.984] 0.000 1.934 0.026 [1.883; 1.986] 0.000 
Age 0.083 0.005 [0.074; 0.093] 0.000 0.076 0.005 [0.067; 0.085] 0.000 
Age² -0.002 0.000 [-0.003; -0.002] 0.000 -0.001 0.000 [-0.002; -0.001] 0.000 
 5 
Intercept 2.778 0.041 [2.698; 2.858] 0.000 2.810 0.039 [2.734; 2.885] 0.000 
Age 0.120 0.007 [0.106; 0.134] 0.000 0.082 0.007 [0.069; 0.096] 0.000 
Age² -0.003 0.000 [-0.004; -0.003] 0.000 -0.002 0.000 [-0.002; -0.001] 0.000 
 6 
Intercept 4.653 0.048 [4.560; 4.746] 0.000 4.608 0.044 [4.521; 4.695] 0.000 
Age 0.158 0.008 [0.142; 0.175] 0.000 0.132 0.008 [0.116; 0.147] 0.000 
Age² -0.004 0.000 [-0.005; -0.004] 0.000 -0.002 0.000 [-0.003; -0.002] 0.000 
 7 
Intercept 1.902 0.034 [1.836; 1.969] 0.000 1.934 0.036 [1.863; 2.005] 0.000 
Age 0.110 0.006 [0.098; 0.121] 0.000 0.088 0.006 [0.075; 0.101] 0.000 
Age² -0.003 0.000 [-0.003; -0.002] 0.000 -0.002 0.000 [-0.002; -0.001] 0.000 
 8 
Intercept 2.962 0.036 [2.891; 3.032] 0.000 2.938 0.036 [2.867; 3.009] 0.000 
Age 0.120 0.006 [0.108; 0.133] 0.000 0.108 0.006 [0.095; 0.121] 0.000 
Age² -0.003 0.000 [-0.004; -0.003] 0.000 -0.002 0.000 [-0.003; -0.002] 0.000 
 9 
Intercept 3.322 0.042 [3.239; 3.405] 0.000 3.296 0.046 [3.205; 3.386] 0.000 
Age 0.152 0.007 [0.137; 0.166] 0.000 0.123 0.008 [0.107; 0.139] 0.000 
Age² -0.004 0.000 [-0.004; -0.003] 0.000 -0.002 0.000 [-0.003; -0.002] 0.000 
 10 
Intercept 4.098 0.062 [3.976; 4.219] 0.000 3.995 0.072 [3.854; 4.136] 0.000 
Age 0.217 0.011 [0.195; 0.238] 0.000 0.222 0.013 [0.197; 0.247] 0.000 
Age² -0.005 0.000 [-0.006; -0.005] 0.000 -0.004 0.000 [-0.005; -0.003] 0.000 
 11 
Intercept 3.118 0.048 [3.025; 3.212] 0.000 3.065 0.046 [2.975; 3.154] 0.000 
Age 0.100 0.008 [0.083; 0.116] 0.000 0.087 0.008 [0.071; 0.103] 0.000 
Age² -0.002 0.000 [-0.003; -0.002] 0.000 -0.001 0.000 [-0.002; 0.000] 0.001 
 12 
Intercept 5.204 0.064 [5.078; 5.33] 0.000 5.024 0.064 [4.898; 5.151] 0.000 
Age 0.148 0.011 [0.126; 0.170] 0.000 0.150 0.011 [0.127; 0.172] 0.000 
Age² -0.004 0.000 [-0.004; -0.003] 0.000 -0.002 0.000 [-0.003; -0.001] 0.000 
 13 
Intercept 2.569 0.039 [2.492; 2.645] 0.000 2.612 0.038 [2.537; 2.687] 0.000 
Age 0.116 0.007 [0.103; 0.130] 0.000 0.083 0.007 [0.069; 0.096] 0.000 
Age² -0.003 0.000 [-0.004; -0.003] 0.000 -0.001 0.000 [-0.002; -0.001] 0.000 
 14 
Intercept 4.265 0.043 [4.181; 4.349] 0.000 4.234 0.040 [4.155; 4.313] 0.000 
Age 0.144 0.008 [0.129; 0.158] 0.000 0.121 0.007 [0.107; 0.135] 0.000 
Age² -0.004 0.000 [-0.004; -0.003] 0.000 -0.002 0.000 [-0.003; -0.002] 0.000 
 15 
Intercept 2.211 0.039 [2.134; 2.287] 0.000 2.220 0.041 [2.14; 2.301] 0.000 
Age 0.119 0.007 [0.106; 0.132] 0.000 0.093 0.007 [0.079; 0.107] 0.000 
Age² -0.003 0.000 [-0.004; -0.003] 0.000 -0.002 0.000 [-0.002; -0.001] 0.000 
 16 
Intercept 3.444 0.042 [3.361; 3.526] 0.000 3.362 0.044 [3.275; 3.448] 0.000 
Age 0.149 0.007 [0.134; 0.163] 0.000 0.138 0.008 [0.123; 0.154] 0.000 
Age² -0.004 0.000 [-0.004; -0.003] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 17 
Intercept 2.462 0.035 [2.392; 2.531] 0.000 2.396 0.039 [2.319; 2.473] 0.000 
Age 0.127 0.006 [0.115; 0.139] 0.000 0.130 0.007 [0.116; 0.144] 0.000 




Intercept 1.793 0.025 [1.744; 1.842] 0.000 1.796 0.027 [1.744; 1.848] 0.000 
Age 0.074 0.004 [0.065; 0.082] 0.000 0.067 0.005 [0.057; 0.076] 0.000 
Age² -0.002 0.000 [-0.002; -0.002] 0.000 -0.001 0.000 [-0.001; -0.001] 0.000 
 19 
Intercept 2.344 0.036 [2.274; 2.414] 0.000 2.298 0.039 [2.222; 2.373] 0.000 
Age 0.111 0.006 [0.099; 0.123] 0.000 0.094 0.007 [0.081; 0.108] 0.000 
Age² -0.003 0.000 [-0.003; -0.002] 0.000 -0.002 0.000 [-0.002; -0.001] 0.000 
 20 
Intercept 2.846 0.037 [2.772; 2.919] 0.000 2.801 0.041 [2.722; 2.881] 0.000 
Age 0.117 0.007 [0.105; 0.13] 0.000 0.094 0.007 [0.080; 0.109] 0.000 
Age² -0.003 0.000 [-0.004; -0.003] 0.000 -0.002 0.000 [-0.002; -0.001] 0.000 
 21 
Intercept 2.346 0.039 [2.269; 2.423] 0.000 2.370 0.040 [2.292; 2.447] 0.000 
Age 0.119 0.007 [0.105; 0.132] 0.000 0.090 0.007 [0.076; 0.103] 0.000 
Age² -0.003 0.000 [-0.004; -0.003] 0.000 -0.002 0.000 [-0.002; -0.001] 0.000 
 22 
Intercept 3.845 0.042 [3.761; 3.928] 0.000 3.789 0.042 [3.706; 3.871] 0.000 
Age 0.146 0.007 [0.132; 0.161] 0.000 0.129 0.007 [0.114; 0.143] 0.000 
Age² -0.004 0.000 [-0.004; -0.003] 0.000 -0.002 0.000 [-0.003; -0.002] 0.000 
 23 
Intercept 1.178 0.019 [1.14; 1.216] 0.000 1.138 0.017 [1.105; 1.171] 0.000 
Age 0.050 0.003 [0.043; 0.057] 0.000 0.048 0.003 [0.042; 0.054] 0.000 
Age² -0.001 0.000 [-0.002; -0.001] 0.000 -0.001 0.000 [-0.001; -0.001] 0.000 
 24 
Intercept 2.049 0.026 [1.999; 2.100] 0.000 2.033 0.028 [1.979; 2.088] 0.000 
Age 0.085 0.005 [0.076; 0.094] 0.000 0.081 0.005 [0.071; 0.09] 0.000 
Age² -0.002 0.000 [-0.003; -0.002] 0.000 -0.001 0.000 [-0.002; -0.001] 0.000 
 25 
Intercept 3.978 0.053 [3.875; 4.081] 0.000 4.045 0.053 [3.941; 4.149] 0.000 
Age 0.087 0.009 [0.069; 0.105] 0.000 0.045 0.009 [0.026; 0.063] 0.000 
Age² -0.002 0.000 [-0.003; -0.002] 0.000 -0.001 0.000 [-0.001; 0.000] 0.043 
 26 
Intercept 6.114 0.061 [5.995; 6.233] 0.000 6.076 0.059 [5.96; 6.192] 0.000 
Age 0.145 0.011 [0.124; 0.166] 0.000 0.115 0.011 [0.095; 0.136] 0.000 
Age² -0.004 0.000 [-0.005; -0.003] 0.000 -0.002 0.000 [-0.003; -0.001] 0.000 
 27 
Intercept 2.583 0.043 [2.498; 2.668] 0.000 2.667 0.045 [2.579; 2.755] 0.000 
Age 0.151 0.008 [0.136; 0.166] 0.000 0.113 0.008 [0.097; 0.129] 0.000 
Age² -0.004 0.000 [-0.005; -0.003] 0.000 -0.002 0.000 [-0.003; -0.001] 0.000 
 28 
Intercept 1.118 0.024 [1.072; 1.165] 0.000 1.152 0.025 [1.104; 1.200] 0.000 
Age 0.052 0.004 [0.044; 0.060] 0.000 0.039 0.004 [0.030; 0.047] 0.000 
Age² -0.001 0.000 [-0.002; -0.001] 0.000 -0.001 0.000 [-0.001; 0.000] 0.000 
 29 
Intercept 1.675 0.028 [1.619; 1.73] 0.000 1.693 0.029 [1.636; 1.751] 0.000 
Age 0.095 0.005 [0.086; 0.105] 0.000 0.082 0.005 [0.072; 0.092] 0.000 
Age² -0.002 0.000 [-0.003; -0.002] 0.000 -0.001 0.000 [-0.002; -0.001] 0.000 
 30 
Intercept 4.194 0.047 [4.101; 4.287] 0.000 4.192 0.050 [4.094; 4.29] 0.000 
Age 0.168 0.008 [0.151; 0.184] 0.000 0.144 0.009 [0.127; 0.162] 0.000 
Age² -0.004 0.000 [-0.005; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 31 
Intercept 5.767 0.053 [5.663; 5.871] 0.000 5.821 0.056 [5.710; 5.931] 0.000 
Age 0.240 0.009 [0.221; 0.258] 0.000 0.191 0.010 [0.171; 0.211] 0.000 
Age² -0.006 0.000 [-0.007; -0.006] 0.000 -0.003 0.000 [-0.004; -0.003] 0.000 
 32 
Intercept 3.676 0.044 [3.591; 3.762] 0.000 3.750 0.048 [3.655; 3.845] 0.000 
Age 0.179 0.008 [0.164; 0.194] 0.000 0.155 0.009 [0.138; 0.172] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 33 
Intercept 4.399 0.047 [4.308; 4.490] 0.000 4.476 0.051 [4.376; 4.575] 0.000 
Age 0.205 0.008 [0.189; 0.221] 0.000 0.174 0.009 [0.156; 0.192] 0.000 
Age² -0.005 0.000 [-0.006; -0.005] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 34 
Intercept 5.057 0.053 [4.953; 5.16] 0.000 5.095 0.058 [4.981; 5.209] 0.000 
Age 0.228 0.009 [0.21; 0.246] 0.000 0.191 0.010 [0.171; 0.211] 0.000 
Age² -0.006 0.000 [-0.006; -0.005] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 35 
Intercept 2.528 0.042 [2.445; 2.611] 0.000 2.436 0.049 [2.341; 2.532] 0.000 
Age 0.165 0.007 [0.150; 0.179] 0.000 0.160 0.009 [0.143; 0.177] 0.000 
Age² -0.004 0.000 [-0.005; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 36 
Intercept 2.467 0.045 [2.378; 2.557] 0.000 2.302 0.048 [2.207; 2.397] 0.000 
Age 0.025 0.008 [0.009; 0.040] 0.002 0.037 0.009 [0.021; 0.054] 0.000 
Age² 0.000 0.000 [-0.001; 0.000] 0.151 0.000 0.000 [-0.001; 0.001] 0.724 
 37 Intercept 5.054 0.064 [4.928; 5.180] 0.000 4.966 0.067 [4.834; 5.098] 0.000 
55 
 
Age 0.174 0.011 [0.152; 0.196] 0.000 0.150 0.012 [0.127; 0.174] 0.000 
Age² -0.004 0.000 [-0.005; -0.004] 0.000 -0.002 0.000 [-0.003; -0.001] 0.000 
 38 
Intercept 4.129 0.047 [4.036; 4.222] 0.000 4.168 0.051 [4.068; 4.267] 0.000 
Age 0.174 0.008 [0.157; 0.190] 0.000 0.149 0.009 [0.131; 0.166] 0.000 
Age² -0.004 0.000 [-0.005; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 39 
Intercept 5.488 0.050 [5.389; 5.587] 0.000 5.562 0.054 [5.456; 5.668] 0.000 
Age 0.228 0.009 [0.211; 0.245] 0.000 0.183 0.010 [0.164; 0.202] 0.000 
Age² -0.006 0.000 [-0.007; -0.005] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 40 
Intercept 3.957 0.047 [3.866; 4.049] 0.000 4.003 0.051 [3.903; 4.103] 0.000 
Age 0.181 0.008 [0.165; 0.197] 0.000 0.155 0.009 [0.137; 0.173] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 41 
Intercept 4.847 0.051 [4.747; 4.947] 0.000 4.876 0.057 [4.765; 4.987] 0.000 
Age 0.229 0.009 [0.212; 0.247] 0.000 0.197 0.010 [0.177; 0.217] 0.000 
Age² -0.006 0.000 [-0.007; -0.005] 0.000 -0.004 0.000 [-0.004; -0.003] 0.000 
 42 
Intercept 1.359 0.025 [1.311; 1.408] 0.000 1.369 0.024 [1.321; 1.416] 0.000 
Age 0.091 0.004 [0.082; 0.099] 0.000 0.074 0.004 [0.065; 0.082] 0.000 
Age² -0.002 0.000 [-0.003; -0.002] 0.000 -0.002 0.000 [-0.002; -0.001] 0.000 
 43 
Intercept 1.357 0.022 [1.314; 1.401] 0.000 1.398 0.024 [1.351; 1.445] 0.000 
Age 0.074 0.004 [0.066; 0.082] 0.000 0.057 0.004 [0.049; 0.066] 0.000 
Age² -0.002 0.000 [-0.002; -0.002] 0.000 -0.001 0.000 [-0.001; -0.001] 0.000 
 44 
Intercept 4.029 0.045 [3.942; 4.117] 0.000 4.055 0.049 [3.959; 4.150] 0.000 
Age 0.189 0.008 [0.174; 0.205] 0.000 0.161 0.009 [0.144; 0.178] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 45 
Intercept 4.562 0.047 [4.469; 4.655] 0.000 4.586 0.052 [4.484; 4.688] 0.000 
Age 0.195 0.008 [0.178; 0.211] 0.000 0.161 0.009 [0.143; 0.18] 0.000 
Age² -0.005 0.000 [-0.006; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 46 
Intercept 4.014 0.047 [3.922; 4.107] 0.000 4.054 0.051 [3.954; 4.154] 0.000 
Age 0.178 0.008 [0.162; 0.194] 0.000 0.153 0.009 [0.135; 0.171] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 47 
Intercept 5.155 0.051 [5.055; 5.254] 0.000 5.206 0.055 [5.098; 5.315] 0.000 
Age 0.229 0.009 [0.211; 0.246] 0.000 0.190 0.010 [0.171; 0.209] 0.000 
Age² -0.006 0.000 [-0.007; -0.005] 0.000 -0.003 0.000 [-0.004; -0.003] 0.000 
 48 
Intercept 1.921 0.032 [1.859; 1.984] 0.000 2.005 0.035 [1.937; 2.073] 0.000 
Age 0.078 0.006 [0.067; 0.089] 0.000 0.064 0.006 [0.052; 0.076] 0.000 
Age² -0.002 0.000 [-0.002; -0.001] 0.000 -0.001 0.000 [-0.001; 0.000] 0.000 
 49 
Intercept 1.298 0.022 [1.256; 1.341] 0.000 1.342 0.023 [1.298; 1.386] 0.000 
Age 0.075 0.004 [0.068; 0.083] 0.000 0.056 0.004 [0.048; 0.064] 0.000 
Age² -0.002 0.000 [-0.002; -0.002] 0.000 -0.001 0.000 [-0.001; -0.001] 0.000 
 50 
Intercept 4.930 0.064 [4.804; 5.056] 0.000 4.946 0.070 [4.808; 5.084] 0.000 
Age 0.103 0.011 [0.081; 0.125] 0.000 0.083 0.013 [0.058; 0.107] 0.000 
Age² -0.003 0.000 [-0.004; -0.002] 0.000 -0.002 0.000 [-0.003; -0.001] 0.000 
 51 
Intercept 6.966 0.065 [6.837; 7.094] 0.000 7.044 0.070 [6.907; 7.182] 0.000 
Age 0.212 0.012 [0.189; 0.235] 0.000 0.158 0.013 [0.134; 0.183] 0.000 
Age² -0.006 0.000 [-0.007; -0.005] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 52 
Intercept 0.608 0.022 [0.566; 0.651] 0.000 0.577 0.022 [0.534; 0.621] 0.000 
Age 0.041 0.004 [0.034; 0.049] 0.000 0.046 0.004 [0.038; 0.054] 0.000 
Age² -0.001 0.000 [-0.001; -0.001] 0.000 -0.001 0.000 [-0.001; -0.001] 0.000 
 53 
Intercept 4.300 0.049 [4.205; 4.396] 0.000 4.358 0.051 [4.258; 4.458] 0.000 
Age 0.176 0.009 [0.159; 0.193] 0.000 0.129 0.009 [0.111; 0.147] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.002 0.000 [-0.003; -0.002] 0.000 
 54 
Intercept 4.707 0.050 [4.609; 4.806] 0.000 4.748 0.052 [4.645; 4.851] 0.000 
Age 0.199 0.009 [0.182; 0.216] 0.000 0.155 0.009 [0.136; 0.173] 0.000 
Age² -0.005 0.000 [-0.006; -0.005] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 55 
Intercept 3.285 0.045 [3.196; 3.374] 0.000 3.388 0.049 [3.292; 3.484] 0.000 
Age 0.167 0.008 [0.152; 0.183] 0.000 0.130 0.009 [0.113; 0.147] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.002 0.000 [-0.003; -0.002] 0.000 
 56 
Intercept 3.487 0.045 [3.398; 3.576] 0.000 3.576 0.049 [3.480; 3.671] 0.000 
Age 0.176 0.008 [0.161; 0.192] 0.000 0.141 0.009 [0.124; 0.158] 0.000 
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Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 57 
Intercept 4.406 0.055 [4.299; 4.513] 0.000 4.468 0.060 [4.351; 4.585] 0.000 
Age 0.211 0.010 [0.192; 0.230] 0.000 0.163 0.011 [0.142; 0.184] 0.000 
Age² -0.006 0.000 [-0.006; -0.005] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 58 
Intercept 2.680 0.055 [2.573; 2.787] 0.000 2.508 0.064 [2.383; 2.632] 0.000 
Age 0.154 0.010 [0.135; 0.173] 0.000 0.176 0.011 [0.154; 0.199] 0.000 
Age² -0.004 0.000 [-0.004; -0.003] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 59 
Intercept 3.487 0.051 [3.387; 3.587] 0.000 3.361 0.054 [3.256; 3.466] 0.000 
Age 0.078 0.009 [0.061; 0.096] 0.000 0.074 0.010 [0.055; 0.093] 0.000 
Age² -0.002 0.000 [-0.002; -0.001] 0.000 -0.001 0.000 [-0.001; 0.000] 0.039 
 60 
Intercept 4.087 0.055 [3.978; 4.196] 0.000 3.935 0.057 [3.823; 4.047] 0.000 
Age 0.120 0.010 [0.101; 0.140] 0.000 0.119 0.010 [0.099; 0.139] 0.000 
Age² -0.003 0.000 [-0.004; -0.002] 0.000 -0.002 0.000 [-0.002; -0.001] 0.000 
 61 
Intercept 4.102 0.048 [4.009; 4.196] 0.000 4.188 0.051 [4.089; 4.287] 0.000 
Age 0.174 0.008 [0.157; 0.190] 0.000 0.128 0.009 [0.111; 0.146] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.002 0.000 [-0.003; -0.002] 0.000 
 62 
Intercept 4.460 0.048 [4.365; 4.555] 0.000 4.529 0.051 [4.429; 4.628] 0.000 
Age 0.192 0.008 [0.175; 0.208] 0.000 0.149 0.009 [0.131; 0.166] 0.000 
Age² -0.005 0.000 [-0.006; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 63 
Intercept 3.666 0.049 [3.57; 3.762] 0.000 3.731 0.053 [3.626; 3.836] 0.000 
Age 0.180 0.009 [0.163; 0.197] 0.000 0.140 0.010 [0.122; 0.159] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 64 
Intercept 3.908 0.050 [3.81; 4.005] 0.000 3.948 0.054 [3.842; 4.055] 0.000 
Age 0.195 0.009 [0.178; 0.212] 0.000 0.160 0.010 [0.141; 0.179] 0.000 
Age² -0.005 0.000 [-0.006; -0.005] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 65 
Intercept 0.962 0.029 [0.905; 1.019] 0.000 0.837 0.032 [0.774; 0.9] 0.000 
Age 0.065 0.005 [0.055; 0.075] 0.000 0.083 0.006 [0.072; 0.095] 0.000 
Age² -0.002 0.000 [-0.002; -0.001] 0.000 -0.002 0.000 [-0.002; -0.002] 0.000 
 66 
Intercept 0.324 0.011 [0.302; 0.346] 0.000 0.297 0.012 [0.274; 0.320] 0.000 
Age 0.021 0.002 [0.017; 0.025] 0.000 0.025 0.002 [0.021; 0.029] 0.000 
Age² -0.001 0.000 [-0.001; 0.000] 0.000 0.000 0.000 [-0.001; 0.000] 0.000 
 67 
Intercept 3.337 0.049 [3.241; 3.433] 0.000 3.382 0.053 [3.278; 3.486] 0.000 
Age 0.169 0.009 [0.153; 0.186] 0.000 0.132 0.009 [0.113; 0.151] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.002 0.000 [-0.003; -0.002] 0.000 
 68 
Intercept 3.894 0.050 [3.796; 3.992] 0.000 3.940 0.055 [3.832; 4.047] 0.000 
Age 0.175 0.009 [0.158; 0.192] 0.000 0.132 0.010 [0.113; 0.151] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.002 0.000 [-0.003; -0.002] 0.000 
 69 
Intercept 3.860 0.048 [3.765; 3.955] 0.000 3.933 0.052 [3.831; 4.035] 0.000 
Age 0.177 0.009 [0.161; 0.194] 0.000 0.135 0.009 [0.117; 0.153] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.002 0.000 [-0.003; -0.002] 0.000 
 70 
Intercept 4.164 0.049 [4.068; 4.261] 0.000 4.218 0.053 [4.115; 4.322] 0.000 
Age 0.194 0.009 [0.177; 0.211] 0.000 0.154 0.009 [0.136; 0.173] 0.000 
Age² -0.005 0.000 [-0.006; -0.005] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 71 
Intercept 0.976 0.028 [0.922; 1.030] 0.000 1.071 0.026 [1.020; 1.122] 0.000 
Age 0.033 0.005 [0.024; 0.043] 0.000 0.021 0.005 [0.012; 0.030] 0.000 
Age² -0.001 0.000 [-0.001; 0.000] 0.000 0.000 0.000 [0.000; 0.000] 0.831 
 72 
Intercept 0.531 0.014 [0.504; 0.559] 0.000 0.471 0.015 [0.441; 0.500] 0.000 
Age 0.025 0.002 [0.020; 0.030] 0.000 0.035 0.003 [0.029; 0.040] 0.000 
Age² -0.001 0.000 [-0.001; 0.000] 0.000 -0.001 0.000 [-0.001; 0.000] 0.000 
 73 
Intercept 5.365 0.062 [5.244; 5.487] 0.000 5.437 0.065 [5.310; 5.565] 0.000 
Age 0.130 0.011 [0.109; 0.151] 0.000 0.084 0.012 [0.061; 0.107] 0.000 
Age² -0.004 0.000 [-0.004; -0.003] 0.000 -0.002 0.000 [-0.002; -0.001] 0.000 
 74 
Intercept 5.869 0.062 [5.748; 5.990] 0.000 5.917 0.065 [5.789; 6.046] 0.000 
Age 0.163 0.011 [0.142; 0.185] 0.000 0.120 0.012 [0.097; 0.143] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.002 0.000 [-0.003; -0.001] 0.000 
 75 
Intercept 6.045 0.057 [5.934; 6.157] 0.000 6.093 0.058 [5.978; 6.207] 0.000 
Age 0.180 0.010 [0.161; 0.200] 0.000 0.128 0.010 [0.108; 0.149] 0.000 




Intercept 1.907 0.020 [1.868; 1.945] 0.000 1.934 0.020 [1.894; 1.974] 0.000 
Age 0.060 0.003 [0.053; 0.067] 0.000 0.037 0.004 [0.03; 0.044] 0.000 
Age² -0.002 0.000 [-0.002; -0.001] 0.000 -0.001 0.000 [-0.001; 0.000] 0.000 
 77 
Intercept 4.151 0.042 [4.068; 4.234] 0.000 4.165 0.042 [4.082; 4.248] 0.000 
Age 0.120 0.007 [0.105; 0.135] 0.000 0.091 0.008 [0.076; 0.106] 0.000 
Age² -0.003 0.000 [-0.004; -0.003] 0.000 -0.002 0.000 [-0.002; -0.001] 0.000 
 78 
Intercept 3.205 0.030 [3.146; 3.265] 0.000 3.234 0.032 [3.172; 3.297] 0.000 
Age 0.099 0.005 [0.089; 0.109] 0.000 0.071 0.006 [0.060; 0.082] 0.000 
Age² -0.003 0.000 [-0.003; -0.002] 0.000 -0.001 0.000 [-0.002; -0.001] 0.000 
 79 
Intercept 6.709 0.075 [6.563; 6.855] 0.000 6.601 0.082 [6.441; 6.761] 0.000 
Age 0.329 0.013 [0.303; 0.355] 0.000 0.304 0.015 [0.276; 0.333] 0.000 
Age² -0.008 0.000 [-0.009; -0.007] 0.000 -0.005 0.001 [-0.006; -0.004] 0.000 
 80 
Intercept 3.846 0.046 [3.757; 3.935] 0.000 3.790 0.051 [3.690; 3.891] 0.000 
Age 0.181 0.008 [0.165; 0.196] 0.000 0.160 0.009 [0.142; 0.178] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 81 
Intercept 7.758 0.072 [7.618; 7.898] 0.000 7.651 0.075 [7.504; 7.798] 0.000 
Age 0.256 0.013 [0.231; 0.280] 0.000 0.217 0.013 [0.191; 0.243] 0.000 
Age² -0.007 0.000 [-0.008; -0.006] 0.000 -0.003 0.001 [-0.004; -0.002] 0.000 
 82 
Intercept 0.525 0.013 [0.500; 0.550] 0.000 0.545 0.017 [0.511; 0.579] 0.000 
Age 0.026 0.002 [0.022; 0.031] 0.000 0.018 0.003 [0.012; 0.024] 0.000 
Age² -0.001 0.000 [-0.001; -0.001] 0.000 0.000 0.000 [-0.001; 0.000] 0.000 
 83 
Intercept 5.541 0.049 [5.445; 5.637] 0.000 5.580 0.050 [5.482; 5.678] 0.000 
Age 0.155 0.009 [0.138; 0.172] 0.000 0.111 0.009 [0.093; 0.128] 0.000 
Age² -0.004 0.000 [-0.005; -0.004] 0.000 -0.002 0.000 [-0.003; -0.001] 0.000 
 84 
Intercept 1.515 0.013 [1.490; 1.540] 0.000 1.602 0.016 [1.570; 1.634] 0.000 
Age 0.025 0.002 [0.021; 0.030] 0.000 -0.002 0.003 [-0.007; 0.004] 0.552 
Age² -0.001 0.000 [-0.001; -0.001] 0.000 0.000 0.000 [0.000; 0.000] 0.058 
 85 
Intercept 4.539 0.049 [4.443; 4.635] 0.000 4.503 0.053 [4.398; 4.607] 0.000 
Age 0.156 0.009 [0.139; 0.172] 0.000 0.131 0.010 [0.112; 0.150] 0.000 
Age² -0.004 0.000 [-0.005; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 86 
Intercept 5.203 0.056 [5.093; 5.313] 0.000 5.143 0.061 [5.023; 5.264] 0.000 
Age 0.242 0.010 [0.222; 0.261] 0.000 0.212 0.011 [0.191; 0.234] 0.000 
Age² -0.006 0.000 [-0.007; -0.006] 0.000 -0.004 0.000 [-0.005; -0.003] 0.000 
 87 
Intercept 4.578 0.049 [4.481; 4.675] 0.000 4.599 0.053 [4.495; 4.703] 0.000 
Age 0.190 0.009 [0.173; 0.207] 0.000 0.149 0.009 [0.130; 0.167] 0.000 
Age² -0.005 0.000 [-0.006; -0.005] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 88 
Intercept 3.023 0.028 [2.967; 3.078] 0.000 3.046 0.029 [2.989; 3.104] 0.000 
Age 0.090 0.005 [0.080; 0.100] 0.000 0.064 0.005 [0.054; 0.074] 0.000 
Age² -0.003 0.000 [-0.003; -0.002] 0.000 -0.001 0.000 [-0.002; -0.001] 0.000 
 89 
Intercept 3.073 0.029 [3.017; 3.129] 0.000 3.097 0.030 [3.038; 3.155] 0.000 
Age 0.090 0.005 [0.080; 0.100] 0.000 0.063 0.005 [0.053; 0.074] 0.000 
Age² -0.003 0.000 [-0.003; -0.002] 0.000 -0.001 0.000 [-0.002; -0.001] 0.000 
 90 
Intercept 1.016 0.012 [0.992; 1.041] 0.000 1.066 0.015 [1.037; 1.095] 0.000 
Age 0.026 0.002 [0.022; 0.030] 0.000 0.010 0.003 [0.004; 0.015] 0.000 
Age² -0.001 0.000 [-0.001; -0.001] 0.000 0.000 0.000 [0.000; 0.000] 0.059 
 91 
Intercept 5.041 0.049 [4.945; 5.137] 0.000 5.045 0.051 [4.944; 5.146] 0.000 
Age 0.155 0.009 [0.138; 0.172] 0.000 0.119 0.009 [0.101; 0.137] 0.000 
Age² -0.004 0.000 [-0.005; -0.004] 0.000 -0.002 0.000 [-0.003; -0.001] 0.000 
 92 
Intercept 3.858 0.041 [3.777; 3.939] 0.000 3.840 0.044 [3.753; 3.926] 0.000 
Age 0.162 0.007 [0.148; 0.177] 0.000 0.126 0.008 [0.111; 0.142] 0.000 
Age² -0.004 0.000 [-0.005; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 93 
Intercept 4.822 0.049 [4.726; 4.919] 0.000 4.818 0.052 [4.715; 4.921] 0.000 
Age 0.201 0.009 [0.184; 0.218] 0.000 0.164 0.009 [0.145; 0.182] 0.000 
Age² -0.005 0.000 [-0.006; -0.005] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 94 
Intercept 1.665 0.039 [1.59; 1.741] 0.000 1.648 0.051 [1.548; 1.747] 0.000 
Age 0.040 0.007 [0.027; 0.054] 0.000 0.029 0.009 [0.011; 0.046] 0.002 
Age² -0.001 0.000 [-0.001; 0.000] 0.002 0.000 0.000 [0.000; 0.001] 0.308 
 95 Intercept 7.697 0.069 [7.561; 7.833] 0.000 7.743 0.074 [7.598; 7.887] 0.000 
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Age 0.202 0.012 [0.178; 0.226] 0.000 0.139 0.013 [0.114; 0.165] 0.000 
Age² -0.005 0.000 [-0.006; -0.005] 0.000 -0.002 0.000 [-0.003; -0.001] 0.000 
 96 
Intercept 2.249 0.034 [2.183; 2.315] 0.000 2.234 0.032 [2.171; 2.297] 0.000 
Age 0.060 0.006 [0.048; 0.072] 0.000 0.054 0.006 [0.043; 0.065] 0.000 
Age² -0.002 0.000 [-0.002; -0.001] 0.000 -0.001 0.000 [-0.002; -0.001] 0.000 
 97 
Intercept 1.658 0.019 [1.621; 1.695] 0.000 1.627 0.019 [1.59; 1.663] 0.000 
Age 0.050 0.003 [0.044; 0.057] 0.000 0.039 0.003 [0.033; 0.046] 0.000 
Age² -0.001 0.000 [-0.002; -0.001] 0.000 -0.001 0.000 [-0.001; 0.000] 0.000 
 98 
Intercept 5.948 0.075 [5.801; 6.095] 0.000 5.880 0.084 [5.715; 6.045] 0.000 
Age 0.323 0.013 [0.297; 0.348] 0.000 0.307 0.015 [0.278; 0.337] 0.000 
Age² -0.008 0.000 [-0.009; -0.007] 0.000 -0.005 0.001 [-0.007; -0.004] 0.000 
 99 
Intercept 4.478 0.046 [4.388; 4.568] 0.000 4.433 0.052 [4.331; 4.535] 0.000 
Age 0.191 0.008 [0.175; 0.207] 0.000 0.170 0.009 [0.152; 0.188] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 100 
Intercept 6.075 0.061 [5.955; 6.194] 0.000 5.986 0.065 [5.858; 6.113] 0.000 
Age 0.216 0.011 [0.195; 0.237] 0.000 0.195 0.012 [0.172; 0.218] 0.000 
Age² -0.006 0.000 [-0.006; -0.005] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 101 
Intercept 1.423 0.013 [1.396; 1.449] 0.000 1.441 0.017 [1.407; 1.474] 0.000 
Age 0.035 0.002 [0.003; 0.040] 0.000 0.019 0.003 [0.013; 0.025] 0.000 
Age² -0.001 0.000 [-0.001; -0.001] 0.000 0.000 0.000 [0.000; 0.000] 0.809 
 102 
Intercept 3.652 0.036 [3.581; 3.724] 0.000 3.658 0.037 [3.587; 3.73] 0.000 
Age 0.095 0.006 [0.082; 0.107] 0.000 0.073 0.007 [0.061; 0.086] 0.000 
Age² -0.003 0.000 [-0.003; -0.002] 0.000 -0.001 0.000 [-0.002; -0.001] 0.000 
 103 
Intercept 0.483 0.013 [0.458; 0.509] 0.000 0.421 0.019 [0.385; 0.458] 0.000 
Age 0.033 0.002 [0.029; 0.038] 0.000 0.036 0.003 [0.03; 0.043] 0.000 
Age² -0.001 0.000 [-0.001; -0.001] 0.000 -0.001 0.000 [-0.001; 0.000] 0.000 
 104 
Intercept 2.654 0.036 [2.583; 2.725] 0.000 2.584 0.039 [2.507; 2.661] 0.000 
Age 0.095 0.006 [0.083; 0.108] 0.000 0.093 0.007 [0.080; 0.107] 0.000 
Age² -0.003 0.000 [-0.003; -0.002] 0.000 -0.002 0.000 [-0.003; -0.002] 0.000 
 105 
Intercept 4.238 0.054 [4.132; 4.344] 0.000 4.213 0.061 [4.095; 4.332] 0.000 
Age 0.232 0.009 [0.213; 0.250] 0.000 0.213 0.011 [0.192; 0.234] 0.000 
Age² -0.006 0.000 [-0.007; -0.005] 0.000 -0.004 0.000 [-0.005; -0.004] 0.000 
 106 
Intercept 3.474 0.046 [3.385; 3.564] 0.000 3.537 0.051 [3.437; 3.636] 0.000 
Age 0.174 0.008 [0.158; 0.190] 0.000 0.143 0.009 [0.125; 0.161] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 107 
Intercept 1.137 0.017 [1.104; 1.169] 0.000 1.124 0.016 [1.092; 1.155] 0.000 
Age 0.030 0.003 [0.024; 0.036] 0.000 0.027 0.003 [0.021; 0.033] 0.000 
Age² -0.001 0.000 [-0.001; -0.001] 0.000 -0.001 0.000 [-0.001; 0.000] 0.000 
 108 
Intercept 1.327 0.016 [1.296; 1.359] 0.000 1.291 0.016 [1.261; 1.322] 0.000 
Age 0.028 0.003 [0.023; 0.034] 0.000 0.023 0.003 [0.018; 0.029] 0.000 
Age² -0.001 0.000 [-0.001; -0.001] 0.000 -0.001 0.000 [-0.001; 0.000] 0.000 
 109 
Intercept 0.938 0.013 [0.913; 0.963] 0.000 0.913 0.014 [0.886; 0.940] 0.000 
Age 0.035 0.002 [0.03; 0.039] 0.000 0.029 0.002 [0.025; 0.034] 0.000 
Age² -0.001 0.000 [-0.001; -0.001] 0.000 0.000 0.000 [-0.001; 0.000] 0.000 
 110 
Intercept 3.154 0.036 [3.083; 3.225] 0.000 3.124 0.037 [3.051; 3.197] 0.000 
Age 0.095 0.006 [0.083; 0.107] 0.000 0.082 0.007 [0.069; 0.095] 0.000 
Age² -0.003 0.000 [-0.003; -0.002] 0.000 -0.002 0.000 [-0.002; -0.001] 0.000 
 111 
Intercept 2.513 0.038 [2.439; 2.588] 0.000 2.513 0.043 [2.429; 2.597] 0.000 
Age 0.144 0.007 [0.131; 0.157] 0.000 0.120 0.008 [0.105; 0.135] 0.000 
Age² -0.004 0.000 [-0.004; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 112 
Intercept 3.778 0.045 [3.690; 3.867] 0.000 3.813 0.050 [3.715; 3.911] 0.000 
Age 0.186 0.008 [0.171; 0.202] 0.000 0.160 0.009 [0.142; 0.177] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 113 
Intercept 3.553 0.040 [3.475; 3.631] 0.000 3.568 0.047 [3.476; 3.660] 0.000 
Age 0.085 0.007 [0.072; 0.099] 0.000 0.055 0.008 [0.039; 0.071] 0.000 
Age² -0.002 0.000 [-0.003; -0.002] 0.000 0.000 0.000 [-0.001; 0.000] 0.671 
 114 
Intercept 5.799 0.057 [5.687; 5.911] 0.000 5.807 0.060 [5.689; 5.925] 0.000 
Age 0.142 0.010 [0.122; 0.162] 0.000 0.104 0.011 [0.083; 0.125] 0.000 
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Age² -0.004 0.000 [-0.005; -0.003] 0.000 -0.001 0.000 [-0.002; -0.001] 0.001 
 115 
Intercept 7.055 0.081 [6.896; 7.215] 0.000 6.947 0.091 [6.770; 7.125] 0.000 
Age 0.363 0.014 [0.335; 0.391] 0.000 0.337 0.016 [0.305; 0.368] 0.000 
Age² -0.009 0.001 [-0.01; -0.008] 0.000 -0.006 0.001 [-0.007; -0.005] 0.000 
 116 
Intercept 6.123 0.058 [6.009; 6.236] 0.000 6.039 0.063 [5.915; 6.164] 0.000 
Age 0.239 0.010 [0.220; 0.259] 0.000 0.208 0.011 [0.186; 0.230] 0.000 
Age² -0.006 0.000 [-0.007; -0.005] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 117 
Intercept 2.686 0.023 [2.641; 2.732] 0.000 2.690 0.025 [2.641; 2.739] 0.000 
Age 0.073 0.004 [0.065; 0.081] 0.000 0.054 0.004 [0.045; 0.063] 0.000 
Age² -0.002 0.000 [-0.002; -0.002] 0.000 -0.001 0.000 [-0.001; 0.000] 0.000 
 118 
Intercept 1.783 0.023 [1.737; 1.828] 0.000 1.717 0.028 [1.663; 1.771] 0.000 
Age 0.074 0.004 [0.066; 0.082] 0.000 0.072 0.005 [0.063; 0.082] 0.000 
Age² -0.002 0.000 [-0.002; -0.002] 0.000 -0.001 0.000 [-0.002; -0.001] 0.000 
 119 
Intercept 5.301 0.062 [5.179; 5.423] 0.000 5.238 0.070 [5.100; 5.375] 0.000 
Age 0.272 0.011 [0.250; 0.293] 0.000 0.242 0.013 [0.218; 0.267] 0.000 
Age² -0.007 0.000 [-0.008; -0.006] 0.000 -0.005 0.000 [-0.006; -0.004] 0.000 
 120 
Intercept 4.502 0.055 [4.393; 4.610] 0.000 4.528 0.062 [4.407; 4.649] 0.000 
Age 0.213 0.010 [0.194; 0.232] 0.000 0.171 0.011 [0.150; 0.193] 0.000 
Age² -0.006 0.000 [-0.006; -0.005] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 121 
Intercept 1.073 0.018 [1.038; 1.108] 0.000 1.090 0.019 [1.052; 1.127] 0.000 
Age 0.042 0.003 [0.036; 0.048] 0.000 0.031 0.003 [0.025; 0.038] 0.000 
Age² -0.001 0.000 [-0.001; -0.001] 0.000 0.000 0.000 [-0.001; 0.000] 0.006 
 122 
Intercept 0.513 0.017 [0.48; 0.547] 0.000 0.530 0.016 [0.498; 0.562] 0.000 
Age 0.036 0.003 [0.03; 0.042] 0.000 0.031 0.003 [0.025; 0.037] 0.000 
Age² -0.001 0.000 [-0.001; -0.001] 0.000 0.000 0.000 [-0.001; 0.000] 0.000 
 123 
Intercept 2.225 0.023 [2.179; 2.270] 0.000 2.194 0.025 [2.146; 2.242] 0.000 
Age 0.074 0.004 [0.066; 0.082] 0.000 0.063 0.004 [0.054; 0.071] 0.000 
Age² -0.002 0.000 [-0.002; -0.002] 0.000 -0.001 0.000 [-0.001; -0.001] 0.000 
 124 
Intercept 3.465 0.049 [3.369; 3.561] 0.000 3.426 0.055 [3.317; 3.534] 0.000 
Age 0.184 0.009 [0.167; 0.201] 0.000 0.149 0.010 [0.129; 0.168] 0.000 
Age² -0.005 0.000 [-0.006; -0.004] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 125 
Intercept 4.822 0.054 [4.715; 4.928] 0.000 4.819 0.060 [4.701; 4.937] 0.000 
Age 0.225 0.010 [0.207; 0.244] 0.000 0.188 0.011 [0.167; 0.209] 0.000 
Age² -0.006 0.000 [-0.006; -0.005] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 126 
Intercept 4.848 0.053 [4.743; 4.953] 0.000 4.854 0.058 [4.741; 4.967] 0.000 
Age 0.138 0.009 [0.119; 0.156] 0.000 0.099 0.010 [0.079; 0.120] 0.000 
Age² -0.003 0.000 [-0.004; -0.003] 0.000 -0.001 0.000 [-0.002; 0.000] 0.020 
 127 
Intercept 4.365 0.064 [4.239; 4.491] 0.000 4.203 0.070 [4.066; 4.340] 0.000 
Age 0.160 0.011 [0.138; 0.182] 0.000 0.161 0.012 [0.137; 0.186] 0.000 
Age² -0.004 0.000 [-0.005; -0.003] 0.000 -0.002 0.000 [-0.003; -0.001] 0.000 
 128 
Intercept 6.612 0.076 [6.463; 6.760] 0.000 6.534 0.084 [6.370; 6.698] 0.000 
Age 0.330 0.013 [0.304; 0.356] 0.000 0.306 0.015 [0.277; 0.335] 0.000 
Age² -0.008 0.000 [-0.009; -0.007] 0.000 -0.005 0.001 [-0.006; -0.004] 0.000 
 129 
Intercept 6.302 0.077 [6.152; 6.453] 0.000 6.204 0.085 [6.037; 6.372] 0.000 
Age 0.334 0.013 [0.308; 0.360] 0.000 0.315 0.015 [0.285; 0.345] 0.000 
Age² -0.009 0.001 [-0.01; -0.008] 0.000 -0.006 0.001 [-0.007; -0.004] 0.000 
 130 
Intercept 1.754 0.047 [1.661; 1.847] 0.000 1.710 0.055 [1.603; 1.818] 0.000 
Age 0.091 0.008 [0.075; 0.107] 0.000 0.094 0.010 [0.075; 0.114] 0.000 
Age² -0.002 0.000 [-0.003; -0.001] 0.000 -0.001 0.000 [-0.002; 0.000] 0.003 
 131 
Intercept 2.556 0.055 [2.449; 2.663] 0.000 2.421 0.063 [2.297; 2.545] 0.000 
Age 0.149 0.010 [0.131; 0.168] 0.000 0.165 0.011 [0.143; 0.187] 0.000 
Age² -0.004 0.000 [-0.004; -0.003] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 132 
Intercept 5.983 0.073 [5.840; 6.126] 0.000 5.858 0.082 [5.698; 6.018] 0.000 
Age 0.321 0.013 [0.296; 0.346] 0.000 0.305 0.015 [0.277; 0.334] 0.000 
Age² -0.008 0.000 [-0.009; -0.007] 0.000 -0.005 0.001 [-0.007; -0.004] 0.000 
 133 
Intercept 6.542 0.076 [6.393; 6.691] 0.000 6.418 0.085 [6.251; 6.584] 0.000 
Age 0.327 0.013 [0.301; 0.353] 0.000 0.306 0.015 [0.276; 0.335] 0.000 




Intercept 6.441 0.076 [6.291; 6.590] 0.000 6.352 0.085 [6.186; 6.517] 0.000 
Age 0.332 0.013 [0.306; 0.359] 0.000 0.311 0.015 [0.281; 0.341] 0.000 
Age² -0.008 0.000 [-0.009; -0.007] 0.000 -0.005 0.001 [-0.007; -0.004] 0.000 
 135 
Intercept 3.590 0.068 [3.456; 3.724] 0.000 3.523 0.076 [3.375; 3.671] 0.000 
Age 0.179 0.012 [0.156; 0.203] 0.000 0.188 0.013 [0.162; 0.214] 0.000 
Age² -0.004 0.000 [-0.005; -0.003] 0.000 -0.003 0.001 [-0.004; -0.002] 0.000 
 136 
Intercept 2.234 0.047 [2.141; 2.327] 0.000 2.129 0.055 [2.021; 2.237] 0.000 
Age 0.137 0.008 [0.121; 0.154] 0.000 0.149 0.010 [0.130; 0.168] 0.000 
Age² -0.003 0.000 [-0.004; -0.003] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 137 
Intercept 7.408 0.080 [7.251; 7.565] 0.000 7.348 0.089 [7.175; 7.522] 0.000 
Age 0.268 0.014 [0.240; 0.296] 0.000 0.242 0.016 [0.211; 0.273] 0.000 
Age² -0.007 0.001 [-0.008; -0.006] 0.000 -0.005 0.001 [-0.006; -0.003] 0.000 
 138 
Intercept 7.523 0.104 [7.319; 7.727] 0.000 7.261 0.108 [7.049; 7.472] 0.000 
Age 0.197 0.018 [0.161; 0.233] 0.000 0.188 0.019 [0.150; 0.226] 0.000 
Age² -0.005 0.001 [-0.006; -0.003] 0.000 -0.002 0.001 [-0.004; -0.001] 0.002 
 139 
Intercept 4.092 0.046 [4.001; 4.182] 0.000 4.063 0.053 [3.960; 4.166] 0.000 
Age 0.191 0.008 [0.175; 0.207] 0.000 0.167 0.009 [0.149; 0.185] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 140 
Intercept 7.383 0.067 [7.252; 7.515] 0.000 7.293 0.070 [7.155; 7.431] 0.000 
Age 0.242 0.012 [0.218; 0.265] 0.000 0.207 0.013 [0.182; 0.231] 0.000 
Age² -0.006 0.000 [-0.007; -0.005] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 141 
Intercept 4.493 0.045 [4.404; 4.581] 0.000 4.470 0.051 [4.371; 4.569] 0.000 
Age 0.184 0.008 [0.169; 0.200] 0.000 0.156 0.009 [0.139; 0.174] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 142 
Intercept 6.556 0.066 [6.426; 6.686] 0.000 6.413 0.072 [6.272; 6.554] 0.000 
Age 0.246 0.012 [0.223; 0.269] 0.000 0.225 0.013 [0.200; 0.251] 0.000 
Age² -0.006 0.000 [-0.007; -0.005] 0.000 -0.004 0.000 [-0.005; -0.003] 0.000 
 143 
Intercept 3.790 0.051 [3.690; 3.890] 0.000 3.651 0.054 [3.545; 3.757] 0.000 
Age 0.105 0.009 [0.088; 0.123] 0.000 0.102 0.010 [0.083; 0.121] 0.000 
Age² -0.003 0.000 [-0.003; -0.002] 0.000 -0.001 0.000 [-0.002; -0.001] 0.000 
 144 
Intercept 3.777 0.052 [3.675; 3.878] 0.000 3.642 0.054 [3.536; 3.749] 0.000 
Age 0.099 0.009 [0.081; 0.117] 0.000 0.095 0.010 [0.076; 0.114] 0.000 
Age² -0.002 0.000 [-0.003; -0.002] 0.000 -0.001 0.000 [-0.002; 0.000] 0.002 
 145 
Intercept 5.317 0.051 [5.217; 5.417] 0.000 5.210 0.056 [5.101; 5.319] 0.000 
Age 0.201 0.009 [0.184; 0.219] 0.000 0.180 0.010 [0.160; 0.199] 0.000 
Age² -0.005 0.000 [-0.006; -0.004] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 146 
Intercept 5.728 0.053 [5.624; 5.832] 0.000 5.625 0.058 [5.511; 5.739] 0.000 
Age 0.208 0.009 [0.190; 0.227] 0.000 0.182 0.010 [0.161; 0.202] 0.000 
Age² -0.005 0.000 [-0.006; -0.005] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 147 
Intercept 4.269 0.046 [4.179; 4.358] 0.000 4.239 0.051 [4.138; 4.34] 0.000 
Age 0.188 0.008 [0.172; 0.204] 0.000 0.163 0.009 [0.145; 0.181] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 148 
Intercept 6.965 0.067 [6.834; 7.095] 0.000 6.849 0.071 [6.71; 6.989] 0.000 
Age 0.244 0.012 [0.221; 0.267] 0.000 0.215 0.013 [0.190; 0.240] 0.000 
Age² -0.006 0.000 [-0.007; -0.005] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 149 
Intercept 4.004 0.053 [3.899; 4.108] 0.000 3.892 0.056 [3.783; 4.002] 0.000 
Age 0.106 0.009 [0.088; 0.125] 0.000 0.102 0.010 [0.082; 0.121] 0.000 
Age² -0.002 0.000 [-0.003; -0.002] 0.000 -0.001 0.000 [-0.002; 0.000] 0.002 
 150 
Intercept 3.762 0.052 [3.660; 3.864] 0.000 3.630 0.054 [3.524; 3.736] 0.000 
Age 0.098 0.009 [0.080; 0.116] 0.000 0.094 0.010 [0.075; 0.113] 0.000 
Age² -0.002 0.000 [-0.003; -0.002] 0.000 -0.001 0.000 [-0.002; 0.000] 0.002 
 151 
Intercept 3.641 0.081 [3.483; 3.800] 0.000 3.679 0.087 [3.509; 3.849] 0.000 
Age 0.114 0.014 [0.086; 0.142] 0.000 0.093 0.016 [0.063; 0.123] 0.000 
Age² -0.003 0.001 [-0.004; -0.002] 0.000 -0.002 0.001 [-0.004; -0.001] 0.000 
 152 
Intercept 9.149 0.085 [8.983; 9.315] 0.000 9.060 0.095 [8.875; 9.246] 0.000 
Age 0.235 0.015 [0.206; 0.264] 0.000 0.190 0.017 [0.157; 0.223] 0.000 
Age² -0.006 0.001 [-0.007; -0.005] 0.000 -0.003 0.001 [-0.004; -0.001] 0.000 
 153 Intercept 5.034 0.043 [4.949; 5.118] 0.000 5.062 0.047 [4.969; 5.154] 0.000 
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Age 0.129 0.008 [0.115; 0.144] 0.000 0.093 0.008 [0.077; 0.110] 0.000 
Age² -0.003 0.000 [-0.004; -0.003] 0.000 -0.001 0.000 [-0.002; -0.001] 0.000 
 154 
Intercept 1.000 0.000 [1.000; 1.000] 0.000 1.000 0.000 [1.000; 1.000] 0.000 
Age 0.000 0.000 [0.000; 0.000] 0.036 0.000 0.000 [0.000; 0.000] 0.042 
Age² 0.000 0.000 [0.000; 0.000] 0.076 0.000 0.000 [0.000; 0.000] 0.085 
 155 
Intercept 4.031 0.043 [3.947; 4.115] 0.000 3.984 0.044 [3.898; 4.070] 0.000 
Age 0.130 0.008 [0.115; 0.145] 0.000 0.113 0.008 [0.098; 0.129] 0.000 
Age² -0.003 0.000 [-0.004; -0.003] 0.000 -0.002 0.000 [-0.003; -0.002] 0.000 
 156 
Intercept 5.033 0.056 [4.924; 5.143] 0.000 5.000 0.062 [4.879; 5.121] 0.000 
Age 0.240 0.010 [0.221; 0.260] 0.000 0.212 0.011 [0.191; 0.234] 0.000 
Age² -0.006 0.000 [-0.007; -0.006] 0.000 -0.004 0.000 [-0.005; -0.003] 0.000 
 157 
Intercept 4.361 0.048 [4.267; 4.456] 0.000 4.408 0.052 [4.306; 4.511] 0.000 
Age 0.185 0.008 [0.169; 0.202] 0.000 0.146 0.009 [0.128; 0.164] 0.000 
Age² -0.005 0.000 [-0.006; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 158 
Intercept 2.521 0.022 [2.479; 2.564] 0.000 2.537 0.024 [2.491; 2.584] 0.000 
Age 0.065 0.004 [0.058; 0.072] 0.000 0.047 0.004 [0.038; 0.055] 0.000 
Age² -0.002 0.000 [-0.002; -0.001] 0.000 -0.001 0.000 [-0.001; 0.000] 0.000 
 159 
Intercept 2.553 0.021 [2.511; 2.595] 0.000 2.560 0.023 [2.515; 2.606] 0.000 
Age 0.064 0.004 [0.057; 0.071] 0.000 0.046 0.004 [0.038; 0.054] 0.000 
Age² -0.002 0.000 [-0.002; -0.001] 0.000 -0.001 0.000 [-0.001; 0.000] 0.000 
 160 
Intercept 0.499 0.002 [0.496; 0.502] 0.000 0.497 0.009 [0.480; 0.515] 0.000 
Age 0.000 0.000 [0.000; 0.001] 0.727 0.001 0.002 [-0.002; 0.004] 0.417 
Age² 0.000 0.000 [0.000; 0.000] 0.560 0.000 0.000 [0.000; 0.000] 0.391 
 161 
Intercept 4.533 0.043 [4.449; 4.617] 0.000 4.526 0.045 [4.438; 4.615] 0.000 
Age 0.130 0.008 [0.115; 0.144] 0.000 0.102 0.008 [0.086; 0.118] 0.000 
Age² -0.003 0.000 [-0.004; -0.003] 0.000 -0.002 0.000 [-0.002; -0.001] 0.000 
 162 
Intercept 3.561 0.040 [3.483; 3.639] 0.000 3.558 0.044 [3.473; 3.644] 0.000 
Age 0.155 0.007 [0.142; 0.169] 0.000 0.122 0.008 [0.107; 0.137] 0.000 
Age² -0.004 0.000 [-0.005; -0.004] 0.000 -0.002 0.000 [-0.003; -0.002] 0.000 
 163 
Intercept 4.625 0.048 [4.531; 4.72] 0.000 4.647 0.052 [4.545; 4.749] 0.000 
Age 0.197 0.008 [0.181; 0.214] 0.000 0.162 0.009 [0.143; 0.180] 0.000 
Age² -0.005 0.000 [-0.006; -0.005] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 164 
Intercept 2.189 0.041 [2.108; 2.269] 0.000 2.182 0.052 [2.079; 2.284] 0.000 
Age 0.064 0.007 [0.050; 0.078] 0.000 0.046 0.009 [0.028; 0.064] 0.000 
Age² -0.002 0.000 [-0.002; -0.001] 0.000 0.000 0.000 [-0.001; 0.001] 0.727 
 165 
Intercept 7.197 0.063 [7.073; 7.321] 0.000 7.232 0.067 [7.100; 7.363] 0.000 
Age 0.178 0.011 [0.157; 0.200] 0.000 0.124 0.012 [0.101; 0.148] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.001 0.000 [-0.002; -0.001] 0.001 
 166 
Intercept 3.028 0.043 [2.944; 3.113] 0.000 2.906 0.053 [2.802; 3.010] 0.000 
Age 0.131 0.008 [0.116; 0.146] 0.000 0.133 0.009 [0.115; 0.152] 0.000 
Age² -0.003 0.000 [-0.004; -0.003] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 167 
Intercept 4.619 0.057 [4.507; 4.731] 0.000 4.559 0.064 [4.433; 4.685] 0.000 
Age 0.245 0.010 [0.226; 0.265] 0.000 0.224 0.011 [0.202; 0.247] 0.000 
Age² -0.006 0.000 [-0.007; -0.006] 0.000 -0.005 0.000 [-0.005; -0.004] 0.000 
 168 
Intercept 3.875 0.050 [3.777; 3.972] 0.000 3.894 0.056 [3.785; 4.003] 0.000 
Age 0.190 0.009 [0.173; 0.207] 0.000 0.158 0.010 [0.138; 0.177] 0.000 
Age² -0.005 0.000 [-0.006; -0.004] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 169 
Intercept 1.522 0.022 [1.479; 1.564] 0.000 1.464 0.027 [1.412; 1.516] 0.000 
Age 0.066 0.004 [0.058; 0.073] 0.000 0.067 0.005 [0.057; 0.076] 0.000 
Age² -0.002 0.000 [-0.002; -0.001] 0.000 -0.001 0.000 [-0.002; -0.001] 0.000 
 170 
Intercept 1.572 0.021 [1.531; 1.614] 0.000 1.503 0.026 [1.451; 1.555] 0.000 
Age 0.064 0.004 [0.056; 0.071] 0.000 0.065 0.005 [0.056; 0.074] 0.000 
Age² -0.002 0.000 [-0.002; -0.001] 0.000 -0.001 0.000 [-0.002; -0.001] 0.000 
 171 
Intercept 0.501 0.002 [0.498; 0.504] 0.000 0.495 0.006 [0.482; 0.507] 0.000 
Age 0.000 0.000 [-0.001; 0.000] 0.725 0.002 0.001 [-0.001; 0.004] 0.173 
Age² 0.000 0.000 [0.000; 0.000] 0.542 0.000 0.000 [0.000; 0.000] 0.153 
 172 
Intercept 3.530 0.043 [3.447; 3.614] 0.000 3.448 0.048 [3.354; 3.543] 0.000 
Age 0.130 0.008 [0.116; 0.145] 0.000 0.122 0.009 [0.105; 0.139] 0.000 
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Age² -0.003 0.000 [-0.004; -0.003] 0.000 -0.002 0.000 [-0.003; -0.002] 0.000 
 173 
Intercept 2.948 0.042 [2.865; 3.031] 0.000 2.902 0.048 [2.808; 2.996] 0.000 
Age 0.162 0.007 [0.148; 0.177] 0.000 0.138 0.009 [0.121; 0.155] 0.000 
Age² -0.004 0.000 [-0.005; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 174 
Intercept 4.170 0.049 [4.073; 4.266] 0.000 4.164 0.055 [4.057; 4.271] 0.000 
Age 0.201 0.009 [0.184; 0.218] 0.000 0.173 0.010 [0.154; 0.192] 0.000 
Age² -0.005 0.000 [-0.006; -0.005] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 175 
Intercept 3.176 0.038 [3.101; 3.251] 0.000 3.242 0.047 [3.150; 3.334] 0.000 
Age 0.058 0.007 [0.045; 0.072] 0.000 0.022 0.008 [0.006; 0.039] 0.008 
Age² -0.001 0.000 [-0.002; -0.001] 0.000 0.001 0.000 [0.000; 0.001] 0.084 
 176 
Intercept 6.196 0.064 [6.072; 6.321] 0.000 6.154 0.070 [6.017; 6.290] 0.000 
Age 0.180 0.011 [0.158; 0.202] 0.000 0.145 0.012 [0.121; 0.169] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.002 0.000 [-0.003; -0.001] 0.000 
 177 
Intercept 0.806 0.030 [0.747; 0.865] 0.000 0.715 0.034 [0.649; 0.78] 0.000 
Age 0.058 0.005 [0.048; 0.068] 0.000 0.071 0.006 [0.059; 0.082] 0.000 
Age² -0.001 0.000 [-0.002; -0.001] 0.000 -0.002 0.000 [-0.002; -0.001] 0.000 
 178 
Intercept 4.229 0.056 [4.119; 4.338] 0.000 4.148 0.062 [4.026; 4.27] 0.000 
Age 0.230 0.010 [0.211; 0.249] 0.000 0.211 0.011 [0.189; 0.233] 0.000 
Age² -0.006 0.000 [-0.007; -0.005] 0.000 -0.004 0.000 [-0.005; -0.004] 0.000 
 179 
Intercept 4.788 0.058 [4.675; 4.901] 0.000 4.708 0.065 [4.581; 4.835] 0.000 
Age 0.236 0.010 [0.216; 0.256] 0.000 0.211 0.012 [0.189; 0.234] 0.000 
Age² -0.006 0.000 [-0.007; -0.006] 0.000 -0.004 0.000 [-0.005; -0.003] 0.000 
 180 
Intercept 4.806 0.057 [4.695; 4.917] 0.000 4.758 0.063 [4.634; 4.882] 0.000 
Age 0.243 0.010 [0.224; 0.263] 0.000 0.219 0.011 [0.197; 0.241] 0.000 
Age² -0.006 0.000 [-0.007; -0.006] 0.000 -0.004 0.000 [-0.005; -0.004] 0.000 
 181 
Intercept 1.836 0.040 [1.757; 1.915] 0.000 1.814 0.042 [1.732; 1.897] 0.000 
Age 0.088 0.007 [0.075; 0.102] 0.000 0.093 0.008 [0.079; 0.108] 0.000 
Age² -0.002 0.000 [-0.003; -0.002] 0.000 -0.002 0.000 [-0.002; -0.001] 0.000 
 182 
Intercept 0.479 0.022 [0.437; 0.522] 0.000 0.419 0.023 [0.374; 0.464] 0.000 
Age 0.046 0.004 [0.039; 0.054] 0.000 0.054 0.004 [0.046; 0.062] 0.000 
Age² -0.001 0.000 [-0.002; -0.001] 0.000 -0.001 0.000 [-0.002; -0.001] 0.000 
 183 
Intercept 6.154 0.069 [6.019; 6.289] 0.000 6.138 0.075 [5.992; 6.284] 0.000 
Age 0.190 0.012 [0.166; 0.214] 0.000 0.157 0.013 [0.131; 0.183] 0.000 
Age² -0.005 0.000 [-0.006; -0.004] 0.000 -0.003 0.001 [-0.004; -0.002] 0.000 
 184 
Intercept 3.429 0.050 [3.332; 3.527] 0.000 3.439 0.055 [3.331; 3.547] 0.000 
Age 0.171 0.009 [0.154; 0.188] 0.000 0.140 0.010 [0.121; 0.159] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 185 
Intercept 3.989 0.051 [3.889; 4.088] 0.000 3.999 0.057 [3.887; 4.11] 0.000 
Age 0.177 0.009 [0.160; 0.195] 0.000 0.140 0.010 [0.120; 0.160] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.002 0.000 [-0.003; -0.002] 0.000 
 186 
Intercept 4.096 0.049 [4.000; 4.192] 0.000 4.128 0.054 [4.023; 4.234] 0.000 
Age 0.188 0.009 [0.171; 0.205] 0.000 0.152 0.010 [0.133; 0.171] 0.000 
Age² -0.005 0.000 [-0.006; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 187 
Intercept 1.033 0.029 [0.976; 1.09] 0.000 1.104 0.029 [1.046; 1.161] 0.000 
Age 0.031 0.005 [0.020; 0.041] 0.000 0.023 0.005 [0.012; 0.033] 0.000 
Age² -0.001 0.000 [-0.001; 0.000] 0.000 0.000 0.000 [0.000; 0.000] 0.684 
 188 
Intercept 0.335 0.015 [0.305; 0.365] 0.000 0.304 0.016 [0.271; 0.336] 0.000 
Age 0.011 0.003 [0.006; 0.017] 0.000 0.016 0.003 [0.010; 0.022] 0.000 
Age² 0.000 0.000 [0.000; 0.000] 0.092 0.000 0.000 [0.000; 0.000] 0.024 
 189 
Intercept 5.674 0.062 [5.553; 5.795] 0.000 5.714 0.066 [5.585; 5.843] 0.000 
Age 0.148 0.011 [0.127; 0.170] 0.000 0.107 0.012 [0.084; 0.130] 0.000 
Age² -0.004 0.000 [-0.005; -0.003] 0.000 -0.002 0.000 [-0.003; -0.001] 0.000 
 190 
Intercept 0.559 0.012 [0.536; 0.583] 0.000 0.560 0.012 [0.535; 0.584] 0.000 
Age 0.006 0.002 [0.002; 0.010] 0.006 0.000 0.002 [-0.004; 0.005] 0.903 
Age² 0.000 0.000 [0.000; 0.000] 0.019 0.000 0.000 [0.000; 0.000] 0.150 
 191 
Intercept 2.022 0.022 [1.980; 2.064] 0.000 2.001 0.023 [1.957; 2.046] 0.000 
Age 0.065 0.004 [0.058; 0.073] 0.000 0.056 0.004 [0.048; 0.064] 0.000 




Intercept 2.392 0.045 [2.305; 2.48] 0.000 2.337 0.050 [2.238; 2.435] 0.000 
Age 0.142 0.008 [0.127; 0.158] 0.000 0.117 0.009 [0.100; 0.135] 0.000 
Age² -0.004 0.000 [-0.004; -0.003] 0.000 -0.002 0.000 [-0.003; -0.002] 0.000 
 193 
Intercept 3.749 0.048 [3.656; 3.843] 0.000 3.730 0.053 [3.627; 3.833] 0.000 
Age 0.184 0.008 [0.167; 0.200] 0.000 0.156 0.009 [0.138; 0.175] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 194 
Intercept 4.677 0.046 [4.586; 4.768] 0.000 4.689 0.050 [4.59; 4.787] 0.000 
Age 0.115 0.008 [0.099; 0.131] 0.000 0.080 0.009 [0.062; 0.097] 0.000 
Age² -0.003 0.000 [-0.004; -0.002] 0.000 -0.001 0.000 [-0.001; 0.000] 0.022 
 195 
Intercept 2.061 0.021 [2.019; 2.102] 0.000 2.030 0.023 [1.986; 2.075] 0.000 
Age 0.064 0.004 [0.057; 0.071] 0.000 0.055 0.004 [0.047; 0.063] 0.000 
Age² -0.002 0.000 [-0.002; -0.001] 0.000 -0.001 0.000 [-0.001; -0.001] 0.000 
 196 
Intercept 2.952 0.045 [2.864; 3.039] 0.000 2.896 0.051 [2.797; 2.995] 0.000 
Age 0.148 0.008 [0.133; 0.164] 0.000 0.118 0.009 [0.100; 0.135] 0.000 
Age² -0.004 0.000 [-0.005; -0.004] 0.000 -0.002 0.000 [-0.003; -0.002] 0.000 
 197 
Intercept 4.309 0.049 [4.212; 4.406] 0.000 4.289 0.055 [4.182; 4.397] 0.000 
Age 0.190 0.009 [0.173; 0.207] 0.000 0.157 0.010 [0.138; 0.176] 0.000 
Age² -0.005 0.000 [-0.006; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 198 
Intercept 4.739 0.049 [4.643; 4.835] 0.000 4.745 0.053 [4.641; 4.849] 0.000 
Age 0.122 0.009 [0.105; 0.139] 0.000 0.085 0.009 [0.067; 0.104] 0.000 
Age² -0.003 0.000 [-0.004; -0.003] 0.000 -0.001 0.000 [-0.002; 0.000] 0.023 
 199 
Intercept 4.033 0.043 [3.949; 4.116] 0.000 3.991 0.048 [3.897; 4.085] 0.000 
Age 0.130 0.008 [0.115; 0.145] 0.000 0.110 0.009 [0.094; 0.127] 0.000 
Age² -0.003 0.000 [-0.004; -0.003] 0.000 -0.002 0.000 [-0.003; -0.001] 0.000 
 200 
Intercept 3.232 0.041 [3.152; 3.312] 0.000 3.206 0.046 [3.117; 3.296] 0.000 
Age 0.159 0.007 [0.145; 0.173] 0.000 0.130 0.008 [0.114; 0.146] 0.000 
Age² -0.004 0.000 [-0.005; -0.004] 0.000 -0.003 0.000 [-0.003; -0.002] 0.000 
 201 
Intercept 4.376 0.049 [4.281; 4.472] 0.000 4.383 0.053 [4.279; 4.488] 0.000 
Age 0.200 0.009 [0.183; 0.216] 0.000 0.168 0.010 [0.149; 0.186] 0.000 
Age² -0.005 0.000 [-0.006; -0.005] 0.000 -0.003 0.000 [-0.004; -0.002] 0.000 
 202 
Intercept 2.680 0.039 [2.603; 2.757] 0.000 2.707 0.049 [2.611; 2.803] 0.000 
Age 0.061 0.007 [0.047; 0.075] 0.000 0.035 0.009 [0.018; 0.052] 0.000 
Age² -0.001 0.000 [-0.002; -0.001] 0.000 0.000 0.000 [0.000; 0.001] 0.627 
 203 
Intercept 6.697 0.063 [6.573; 6.822] 0.000 6.696 0.068 [6.562; 6.830] 0.000 
Age 0.179 0.011 [0.157; 0.201] 0.000 0.133 0.012 [0.109; 0.157] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 -0.002 0.000 [-0.003; -0.001] 0.000 
 204 
Intercept 1.357 0.031 [1.297; 1.418] 0.000 1.396 0.031 [1.335; 1.457] 0.000 
Age 0.042 0.005 [0.032; 0.053] 0.000 0.039 0.006 [0.028; 0.050] 0.000 
Age² -0.001 0.000 [-0.001; -0.001] 0.000 0.000 0.000 [-0.001; 0.000] 0.092 
 205 
Intercept 5.163 0.053 [5.059; 5.267] 0.000 5.171 0.057 [5.06; 5.282] 0.000 
Age 0.131 0.009 [0.112; 0.149] 0.000 0.092 0.010 [0.072; 0.112] 0.000 
Age² -0.004 0.000 [-0.004; -0.003] 0.000 -0.002 0.000 [-0.002; -0.001] 0.000 
 206 
Intercept 5.858 0.063 [5.734; 5.981] 0.000 5.881 0.067 [5.750; 6.012] 0.000 
Age 0.157 0.011 [0.135; 0.179] 0.000 0.118 0.012 [0.095; 0.142] 0.000 
Age² -0.004 0.000 [-0.005; -0.003] 0.000 -0.002 0.000 [-0.003; -0.001] 0.000 
 207 
Intercept 9.343 0.087 [9.172; 9.514] 0.000 9.397 0.106 [9.189; 9.605] 0.000 
Age 0.214 0.015 [0.184; 0.244] 0.000 0.141 0.019 [0.104; 0.178] 0.000 
Age² -0.006 0.001 [-0.007; -0.004] 0.000 -0.001 0.001 [-0.003; 0.000] 0.037 
PAI: photoanthropometric indicators (the complete list with the description of each 
indicator is found in Appendix 1); β: value of the intercept, age and age2 in the quadratic 
equation; SE: standard error; CI: confidence interval range (95%); p: p-value with 






Appendix 4 – Rank of the 20 photoanthropometric 
indicators (PAI) distributed from with the highest 
alterations with aging to those more stable in females and 
males 
Sex PAI Factor  β SE CI95% p 
F 
 115 
Intercept 7.055 0.081 [6.896; 7.215] 0.000 
Age 0.363 0.014 [0.335; 0.391] 0.000 
Age² -0.009 0.001 [-0.01; -0.008] 0.000 
 129 
Intercept 6.302 0.077 [6.152; 6.453] 0.000 
Age 0.334 0.013 [0.308; 0.36] 0.000 
Age² -0.009 0.001 [-0.01; -0.008] 0.000 
 134 
Intercept 6.441 0.076 [6.291; 6.59] 0.000 
Age 0.332 0.013 [0.306; 0.359] 0.000 
Age² -0.008 0.000 [-0.009; -0.007] 0.000 
 128 
Intercept 6.612 0.076 [6.463; 6.76] 0.000 
Age 0.330 0.013 [0.304; 0.356] 0.000 
Age² -0.008 0.000 [-0.009; -0.007] 0.000 
 79 
Intercept 6.709 0.075 [6.563; 6.855] 0.000 
Age 0.329 0.013 [0.303; 0.355] 0.000 
Age² -0.008 0.000 [-0.009; -0.007] 0.000 
 133 
Intercept 6.542 0.076 [6.393; 6.691] 0.000 
Age 0.327 0.013 [0.301; 0.353] 0.000 
Age² -0.008 0.000 [-0.009; -0.007] 0.000 
 98 
Intercept 5.948 0.075 [5.801; 6.095] 0.000 
Age 0.323 0.013 [0.297; 0.348] 0.000 
Age² -0.008 0.000 [-0.009; -0.007] 0.000 
 132 
Intercept 5.983 0.073 [5.84; 6.126] 0.000 
Age 0.321 0.013 [0.296; 0.346] 0.000 
Age² -0.008 0.000 [-0.009; -0.007] 0.000 
 119 
Intercept 5.301 0.062 [5.179; 5.423] 0.000 
Age 0.272 0.011 [0.25; 0.293] 0.000 
Age² -0.007 0.000 [-0.008; -0.006] 0.000 
 137 
Intercept 7.408 0.080 [7.251; 7.565] 0.000 
Age 0.268 0.014 [0.24; 0.296] 0.000 
Age² -0.007 0.001 [-0.008; -0.006] 0.000 
 81 
Intercept 7.758 0.072 [7.618; 7.898] 0.000 
Age 0.256 0.013 [0.231; 0.28] 0.000 
Age² -0.007 0.000 [-0.008; -0.006] 0.000 
 142 
Intercept 6.556 0.066 [6.426; 6.686] 0.000 
Age 0.246 0.012 [0.223; 0.269] 0.000 
Age² -0.006 0.000 [-0.007; -0.005] 0.000 
 167 
Intercept 4.619 0.057 [4.507; 4.731] 0.000 
Age 0.245 0.010 [0.226; 0.265] 0.000 
Age² -0.006 0.000 [-0.007; -0.006] 0.000 
 148 
Intercept 6.965 0.067 [6.834; 7.095] 0.000 
Age 0.244 0.012 [0.221; 0.267] 0.000 
Age² -0.006 0.000 [-0.007; -0.005] 0.000 
 180 
Intercept 4.806 0.057 [4.695; 4.917] 0.000 
Age 0.243 0.010 [0.224; 0.263] 0.000 
Age² -0.006 0.000 [-0.007; -0.006] 0.000 
 86 
Intercept 5.203 0.056 [5.093; 5.313] 0.000 
Age 0.242 0.010 [0.222; 0.261] 0.000 
Age² -0.006 0.000 [-0.007; -0.006] 0.000 
 140 
Intercept 7.383 0.067 [7.252; 7.515] 0.000 
Age 0.242 0.012 [0.218; 0.265] 0.000 




Intercept 5.033 0.056 [4.924; 5.143] 0.000 
Age 0.240 0.010 [0.221; 0.26] 0.000 
Age² -0.006 0.000 [-0.007; -0.006] 0.000 
 31 
Intercept 5.767 0.053 [5.663; 5.871] 0.000 
Age 0.240 0.009 [0.221; 0.258] 0.000 
Age² -0.006 0.000 [-0.007; -0.006] 0.000 
 116 
Intercept 6.123 0.058 [6.009; 6.236] 0.000 
Age 0.239 0.010 [0.22; 0.259] 0.000 
Age² -0.006 0.000 [-0.007; -0.005] 0.000 
M 
 115 
Intercept 6.947 0.091 [6.77; 7.125] 0.000 
Age 0.337 0.016 [0.305; 0.368] 0.000 
Age² -0.006 0.001 [-0.007; -0.005] 0.000 
 129 
Intercept 6.204 0.085 [6.037; 6.372] 0.000 
Age 0.315 0.015 [0.285; 0.345] 0.000 
Age² -0.006 0.001 [-0.007; -0.004] 0.000 
 134 
Intercept 6.352 0.085 [6.186; 6.517] 0.000 
Age 0.311 0.015 [0.281; 0.341] 0.000 
Age² -0.005 0.001 [-0.007; -0.004] 0.000 
 98 
Intercept 5.880 0.084 [5.715; 6.045] 0.000 
Age 0.307 0.015 [0.278; 0.337] 0.000 
Age² -0.005 0.001 [-0.007; -0.004] 0.000 
 128 
Intercept 6.534 0.084 [6.37; 6.698] 0.000 
Age 0.306 0.015 [0.277; 0.335] 0.000 
Age² -0.005 0.001 [-0.006; -0.004] 0.000 
 133 
Intercept 6.418 0.085 [6.251; 6.584] 0.000 
Age 0.306 0.015 [0.276; 0.335] 0.000 
Age² -0.005 0.001 [-0.006; -0.004] 0.000 
 132 
Intercept 5.858 0.082 [5.698; 6.018] 0.000 
Age 0.305 0.015 [0.277; 0.334] 0.000 
Age² -0.005 0.001 [-0.007; -0.004] 0.000 
 79 
Intercept 6.601 0.082 [6.441; 6.761] 0.000 
Age 0.304 0.015 [0.276; 0.333] 0.000 
Age² -0.005 0.001 [-0.006; -0.004] 0.000 
 119 
Intercept 5.238 0.070 [5.1; 5.375] 0.000 
Age 0.242 0.013 [0.218; 0.267] 0.000 
Age² -0.005 0.000 [-0.006; -0.004] 0.000 
 137 
Intercept 7.348 0.089 [7.175; 7.522] 0.000 
Age 0.242 0.016 [0.211; 0.273] 0.000 
Age² -0.005 0.001 [-0.006; -0.003] 0.000 
 142 
Intercept 6.413 0.072 [6.272; 6.554] 0.000 
Age 0.225 0.013 [0.2; 0.251] 0.000 
Age² -0.004 0.000 [-0.005; -0.003] 0.000 
 167 
Intercept 4.559 0.064 [4.433; 4.685] 0.000 
Age 0.224 0.011 [0.202; 0.247] 0.000 
Age² -0.005 0.000 [-0.005; -0.004] 0.000 
 10 
Intercept 3.995 0.072 [3.854; 4.136] 0.000 
Age 0.222 0.013 [0.197; 0.247] 0.000 
Age² -0.004 0.000 [-0.005; -0.003] 0.000 
 180 
Intercept 4.758 0.063 [4.634; 4.882] 0.000 
Age 0.219 0.011 [0.197; 0.241] 0.000 
Age² -0.004 0.000 [-0.005; -0.004] 0.000 
 81 
Intercept 7.651 0.075 [7.504; 7.798] 0.000 
Age 0.217 0.013 [0.191; 0.243] 0.000 
Age² -0.003 0.001 [-0.004; -0.002] 0.000 
 148 Intercept 6.849 0.071 [6.71; 6.989] 0.000 
  Age 0.215 0.013 [0.19; 0.24] 0.000 
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Age² -0.003 0.000 [-0.004; -0.002] 0.000 
 105 
Intercept 4.213 0.061 [4.095; 4.332] 0.000 
Age 0.213 0.011 [0.192; 0.234] 0.000 
Age² -0.004 0.000 [-0.005; -0.004] 0.000 
 86 
Intercept 5.143 0.061 [5.023; 5.264] 0.000 
Age 0.212 0.011 [0.191; 0.234] 0.000 
Age² -0.004 0.000 [-0.005; -0.003] 0.000 
 156 
Intercept 5.000 0.062 [4.879; 5.121] 0.000 
Age 0.212 0.011 [0.191; 0.234] 0.000 
Age² -0.004 0.000 [-0.005; -0.003] 0.000 
 178 
Intercept 4.148 0.062 [4.026; 4.27] 0.000 
Age 0.211 0.011 [0.189; 0.233] 0.000 
Age² -0.004 0.000 [-0.005; -0.004] 0.000 
F: females; M: males; PAI: photoanthropometric indicators 
(the complete list with the description of each indicator is 
found in Appendix 1); β: value of the intercept, age and age2 
in the quadratic equation from the statistical model 
(illustrative explanation is found in Figure 2); SE: standard 
error; CI: confidence interval range (95%); p: p-value with 

























 Com base na metodologia adotada e nos resultados observados, são conclusões deste 
trabalho: 
 A análise fotoantropométrica em norma frontal foi capaz de evidenciar modificações 
ocorridas durante o crescimento da face humana, trazendo melhor compreensão à 
dinâmica do processo de diferenciação das estruturas faciais; 
 Os resultados do estudo permitiram o desenvolvimento de um modelo matemático 
ajustado ao crescimento médio das medidas realizadas sobre a amostra, conduzindo ao 
estabelecimento de um padrão morfológico de crescimento para as idades analisadas;  
 O emprego do modelo matemático produzido para cada uma das medidas adotadas no 
estudo permitiu quantificar, de forma aproximada, o crescimento das diferentes regiões 
faciais em função da idade; 
 A dinâmica de crescimento das medidas faciais se mostrou diferente entre homens e 
mulheres, tendo sido percebido crescimento estatisticamente significante em 
aproximadamente 98% das distâncias calculadas na face para ambos os sexos;   
 Recomenda-se que o modelo matemático ainda seja utilizado com cautela em situações 
forenses, uma vez que ainda são necessários ajustes e novos estudos sobre o método, 
em especial, nos limites superiores das idades testadas, onde foram percebidas 
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